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FEDERAL BUREAU TO MAKE SURVEY OF 
ROAD MILEAGE AND REVENUES. 


project to ascertain the total mileage of rural 

as well as urban highways in the United States, 
the character and extent of their improvement, the 
expense incident to their construction and maintenance, 
the origin and disbursement of the funds for highway 
purposes and details of administration under which the 
work of improving the Nation’s highways is carried out. 
Similar surveys but not as extensive were made by the 
Bureau in 1904, 1909, and 1914. 

The present survey differs from those of the previous 
years in that it will not only embrace the rural roads, 
outside of incorporated villages and cities, but also the 
urban highways such as streets, roads, and alleys inside 
of all incorporated places having a population of 
2,500 or over. 


Ble Bureau of Public Roads has just launched a 


THE NEED FOR A SURVEY. 


The need for such a survey is most urgent. The 
whole matter of Federal cooperation in road construc- 
tion is now under consideration in Congress. While 
there are a number of conflicting opinions as to the 
methods which should be adopted by the Government, 
it is practically certain that future Federal participa- 
tion will be limited to a small percentage of the roads 
of the country. To provide a basis for future action 
by the Government it is imperative that an accurate 
picture of the present highway situation be obtained 
both with respect to the whole field to be covered and 
also as to the part of the work that has already been 
done. 

From the standpoint of the States and local com- 
munities themselves it is highly desirable to collect for 
purposes of reference, information as to the methods of 


- administration and financing employed by every com- 


munity. The States have set out to build extensive 
State road systems; counties and local communities are 
voting large amounts of bonds and taxing themselveg 


to the limit in order to raise funds for the betterment 


of their roads. In the main, each State and each 
community is proceeding to the solution of its own 
local problems with no conception of what the other is 
doing. Every State and every community will gain 


_ by a better knowledge of what is being done elsewhere, 


particularly in respect to methods of administration 


and financing. Common council is a wonderful solvent 


of difficulties, and the survey which is being under- 
taken will serve as the means for an interchange of 
ideas which should be most beneficial to every com- 
munity and to the Nation as a whole. 


(3) 


OBJECT OF THE SURVEY. 


The present survey aims to determine not only how 
much money we are spending on our roads, and from 
what sources our road revenues are derived, but also 
what results are secured from these expenditures. 

The investigation will therefore seek to determine 
the total road mileage in each county and incorporated 
community, the mileage improved with each of the 
several distinctive types of surfacing, the mileage under 
systematic maintenance, as well as to what extent the 
road mileage has been classified, and the mileage em- 
braced in such classified systems. 

In order that we may know something as to whether 
the cost of our roads is distributed in accordance with 
the benefits derived, the investigation will include a 
survey of the various sources from which the funds are 
derived for construction of roads, of bridges, and also 
for maintenance, together with the amount from each 
source. 

Data will also be collected relative to the total in- 
vestment in road machinery and equipment and the 
expenditures for its repair and maintenance. At 
present not even approximate information is available 
as to the amount invested by the States, counties, 
cities, towns, and other communities in road building 
and maintenance, plant, machinery, and equipment, 
nor as to how much is annually expended for its main- 
tenance and repair. 

The Bureau believes that, with the total annual road 
and street expenditures rapidly approaching the billion 
dollar mark, it is time that the Nation made a careful 
survey of the entire field of public-highway activities 
in order that it may have at least as much accurate 
information in regard to the essential features of our 
highway work as a private organization would hold 
absolutely indispensable in the interest of common 
sense, efficiency, and economy. The present plans 
provide not only for securing these data for this year, 
but look forward to keeping this information up to date. 
An extra form will be left in the hands of each road 
official for recording and reporting the work and ex- 
penditures, etc., for next year. 


METHOD OF CONDUCTING THE SURVEY. 


The Bureau of Public Roads has 13 Federal district 
offices which exercise control over Federal-aid projects 
throughout the Nation. It is proposed to make these 
offices the centers for gathering the data from the 
States comprising each district. For example, the 
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data for Wisconsin, Minnesota, North and South 
Dakota will be assembled through the Federal district 
office located at St. Paul. In this manner the Bureau 
will be in direct touch with the progress of the work 
and will be better able to direct it at close range. 

In a few States the State highway department files 
contain nearly all of the rural-road data desired, and it 
is hoped that in time all State highway departments 
will be in similar close touch with the road work within 
their respective States. In many States, however, it 
will be necessary to go to the counties, towns, townships, 
and even special road districts for the data. 


COOPERATION OF STATE AND COUNTY OFFICIALS 
ESSENTIAL. 


To make this survey a success the Bureau feels that 
the cooperation of every unit of government doing road 
work in the Nation is necessary and essential, and there- 
fore requests the earnest assistance and cooperation of 
not only all road officials, but also of all associations, 
organizations, or individuals that may have any infor- 
mation or data as to these particular lines of local 
highway activities. 

It is apparent that no single unit of government 
doing road work should be omitted in gathering these 


data. The Federal agents recognize that in some of 
the smaller units there is no centralized control and 
there are no complete records. Here the local motor- 
ists or others can give material assistance in checking 
up by speedometer readings the total road mileage 
within the unit as well as the mileages of the various 
types. Future legislation will no doubt be based 
upon percentages of road mileage. It is therefore 
essential that each unit have its total, as well as its 
improved, road mileage carefully recorded in this 
survey. 

The Federal agents also point out that if future 
records are kept in accordance with the forms adopted 
for this survey, all units of government will have 
adopted a uniform system for recording highway ex- 
penditures. Each succeeding year it will then be 
possible to gather the data of expenditures with ease 
and with some uniformity for comparative purposes. 
One extra form will be left with each highway official 
for making a return for 1922. 

Samples of the forms for reporting the data and 
instructions for making returns both for rural and 
urban communities are shown in the succeeding 
pages. The results of the survey will be published 
when the compilation is completed. 


URBAN HIGHWAY MILEAGES, REVENUES, AND EXPENDITURES. 


DIRECTIONS FOR MAKING RETURNS. 


Purpose: The purpose of this survey is to ascertain the total 
mileage of urban streets, roads, sidewalks, and alleys; the character 
and extent of their improvement, repair, and maintenance; and the 
source and the amount of all funds devoted to these purposes. 

Your hearty cooperation in this undertaking is earnestly desired 
as the survey will not be complete if the report for your municipality 
is fragmentary or missing. 

General: Include in this report all the present existing yardage 
or mileage of streets, roads, bridges, sidewalks, and alleys; the work 
done on these during the past fiscal year, together with the amount 
of funds raised or received and the expenditures and indebtedness 
incurred for such purposes by or within the limits of your munici- 
pality. Report all mileages to nearest tenth, areas to nearest square 
yard, and funds and expenditures to cents. 

Page 1: On page 1 report all highways within the corporate limits, 
including those under the jurisdiction of any special board, park 
commission, or other body. This applies also to work done during 
the past fiscal year. 

Page 2: On page 2 report under the proper headings all funds or 
revenues received or made available for any or all of the various 
highway activities. Where the funds are not segregated but may be 
variously applied as needed to two or more purposes, as, for example, 
to streets, roads, and bridges, simply place a check mark in each 
column to which the fund may be applied and enter the total amount 
in the column for ‘‘totals.’’ Do not report as a ‘‘ Balance on hand at 
beginning of year,’’ but as ‘‘ Revenues” from the proper source the 
sale of bonds, appropriations, allotments, etc., intended to cover 
more than one year which though sold or received prior to the year 
in question were only partly expended. For example, street bonds 


to the amount of $2,000,000 were sold the year previous but only 
$500,000 were actually expended, leaving $1,500,000 for the year in 
question. Do not enter this as a ‘Balance on hand” but under 
“Funds received from sale of securities.”” 

Page 3: On page 3 enter all expenditures or disbursements for 
any of the various highway activities. Segregate these expenditures 
so far as possible under each of the several headings. Where segre- 
gation is impossible enter the particular amount in the total column 
and attach a sheet stating fully the items involved. 

Make sure that pages 2 and 3 balance. If they do not balance 
explain fully the discrepancies involved. 

Page 4: In reporting highway bonds on page 4, give in addition to 
those authorized and those issued last fiscal year also the totals 
authorized and issued since 1914, the grand total of such bonds out- 
standing, and the sinking fund accumulations for payment of these 
bonds. These data should be the totals for all such bonds for the 
entire area within the incorporated limits. 

Under question 5, page 4, report the general highway and other 
related data as applied to the entire municipality. 

Two copies of the form are sent you herewith. You are requested 
to fill out one for the last complete fiscal year and return this in the 
accompanying addressed envelope. Kindly retain the other copy 
until the close of the present fiscal year and then fill out and return 
to the Bureau of Public Roads, Washington, D. C. In this way 
you will not only have a complete record of your own work but also 
enable the Government to form an intelligent conception of the extent 
and condition of our public highways and the rate at which their 
improvement is progressing. 
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U.S. DEPARTMENT OF AGRICULTURE, 
BUREAU OF PUBLIC ROADS. 


URBAN HIGHWAY MILAGES AND FUNDS WITHIN LIMITS OF INCORPORATED 
VILLAGES AND CITIES. 


Give all data for the last year and for all streets, alleys, roads and bridges within incorporated limits. 


, County of 


, Town, village, or city of 


I. STREETS, ROADS, AND ALLEYS. 


[Norr.—Include under roads all drives and ways from which heavy traffic is excluded. ] 


[PAGE 1.] 
















































































Work done during last year. 
Total existing at end of last year. ae 
A—Type of improvement. Construction. Reconstruction and repairs. 
Streets. Alleys. | Roads. | Streets.  losA Reeds Streets. Alleys. |Roads. 
1. Unsurfaced (give length in miles)|_ 7" OR MN eis: iaoh omega acy eaten. Coe 
re ee serene SS) og lsh Solos ta he el a Se es 
pmtaver chert, shale, ete . i222.) 2. ele eee Sel et Leone oe nl aes Rowley pedis, 3B oc Ne 
Peeereecroould macndam). 82 2). 8 le et Bin gia te orice (Cee Meet Se ee Rs 
Meter er otnerinitiapnd altar eer lis fe Poh thee SY on Siete thn cn fe ly eae 
PL UeMnNnOUSeIMACAd aM 2. Pee ee Oh eed AR EES CTD eg SE Ces coe 
7. Bituminous concrete (mixed)___|_____ we S OU le 1,2 a eek hy 84. ft be bree Rie ta see Oe IGA a Re 
eee nieces cr Ce ee Baer) Sete ae ORE. A Deans 5 ae 
9. Concrete (Portland cement) ____|_____. . Rec bs pice Shee Gene. phy 2 4 OR |e. OA! 
Eee enn eI es bel ie ihe SYN Bloc calaehos le a ot tA lh bs 
ba Ven Te teike oy De oT BIOMED TE i ig We ORI ORO nL ee Pl a> OS Ie Pe 
Pee ee ee eee Ss be) os eh aie de : SERIO) es er Oe se a eee 
erate er See ee a eee oo thee PUR dO oe ee re a east toladons,..icihe > a aati 
B—Bridges on above highways. | 
TRIN WY eta a cea a Aol eet Mig er Mies We gs EAR A ang | ie fb A nl re aN fr ree ad 
p structures.) Totallengthinlinearfeet|_..._.._..--|--.---|--- cis : 4 gd ee tae ig hen. 
Steel OUST We ATSN GETS ORL Ee oY oc ene Cnad CERES Wes, snr Ces Sed ea Je ja - e 
structures. Totallengthinlinearfeet ........... cere : Seo ead eae : 
PPE UM DOr ares Gee eh on. eS Ne Soe UL 5h SR 2 5 de tig el eat Eee 
structures. Prlledpthinlincarfeaty, 0. listo), var eee yee] ote Sek at) erie et eneaes aia 





C. What is average width of surfacing on streets ..._....-.-- feet; Alleys, -.-._..-_-.-. feet; 
Piaget... feet. 
D. What mileage of State highway 
E. What mileage of county highway system, if any, is within corporation limits, --._-___ -- -- 
F. What mileage is so located that corporation limits forms center line of road, -...-.-.---.- miles. 
G. What is average width of sidewalk laid, -- --- feet. Total square yards laid last year, 
Total cost, $............. Total square yards in existence at end of last year -_-.-...._... 


Cayce 2 cy ete et er ef YS ST 2a aD eee eae Se 


system, if any, is within corporation limits, ------------ miles. 


miles. 
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II. SOURCE AND AMOUNT OF HIGHWAY REVENUES. 


Report all moneys received or collected to be used for road, street, alley, sidewalk, and bridge construction; repair, maintenance, purchase or rental of equipment; 





Amounts in dollars and cents. 





A—Source of -evenues. 


Streets. 


Alleys. 





2. Receipts from direct taxes: 


3. Receipts from assessment against 


4. Receipts from appropriations, 


5. Receipts, miscellaneous sources: 





1. Receipts from sale of highway 
securities: 
(See note 1) 


Total receipts from securities--- - | - 


(See. NGt6, 2) cscat ee eee 


Total receipts from taxes 


abutting property: 
(See:nOLe. o).2 ec ck or Be 


Total receipts from assessments. -|_ 


allotments, or transfers: 


Total receipts from appropria- 
LIOUS Hees 25.20 ek ete ee 


(Give source from which received 


—-©e32@ == -- -- -- --) 





and purpose for which used: 


Total miscellaneous receipts----|-- -- -- -- 








[PAGE 2] 


for street cleaning; for ad uinistration, engineering, and labor; for interest or principal on highway bonds, notes, etc.; and all other highway purposes for last year. 








Roads. 


Bridges. 


Sidewalks. 


Total. 

















6. Total receipts for highway purposes_----.-..-.--------- 


7. Balance on hand at beginning of last year_2¢._- -. -Sog2 eae ee ee oe 


8. Total cash funds available for highways last year.._- 47... 2. 2522 2 es coe oe eee 








B—Noncash assets. 


Amounts. 





9. Rental value of equipment owned by municipality: 


(a) Construction: = so. a ee ee ee ee 
(6) Repair and maintenance-:.--.-.-.-------- 
{e}" Street cleaning 2. hs bee eee 


10. Donations and labor: 


(2) Convict labor, man-days worked, ....2.- es WV OLUGy ee 
(6) Statute labor, man-days' worked, #. -..0.5. 5; valuewe2-- os. 2e ee eee 
(c) Donations of labor, materials; land, ete!,'-. 22 -. 2 Sora, oe ee 


(d) 


' 














NoTE 1.—Example: City street bonds for resurfaeing, $300,000; assessment bonds for new street construction, $250,000. 
Note 2.—Example: City tax $0.001 for general highway maintenance, $141,200; ward bridge tax, $0.002, $87,450. 
NOTE 3,—Example; Two-thirds of cost assessed on basis of foot frontage, $38,276. 


So 
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Ill. HIGHWAY DISBURSEMENTS. 


; Report all expenditures for highways, including construction, repair, maintenance, street cleaning, administration, engineering, etc. Report also any transfers 
- ftom funds reported on page 2 to other funds not devoted to highway purposes or to other government units. 


[Page 3.] 





A—Classification of expenditures. 





Streets. 


Amounts in dollars and cents. 





Alleys. 


. Roads, 


Bridges. 


Sidewalks. 





1, Highway funds transferred (give fund 
to which transferred and use to 
which devoted) 


pimmtaretors | Se ai 

2. Direct expenditures for construc- 
tion (exclusive of all items under 6) -_ - 
a New construction......-._. 2... 
Peeveconistruction:...3/2.. 2.2.2. 
Per OONseruction ss. Mio AO ut bose 

3. Expenditures for maintenance and 
repair (exclusive of ali items under 6)__ 


Total maintenance and repair _____ 

4, Expenditures, cooperative work with 
State, county, etc. 
items under 6) 
Pee OnStruction ss 2. 214. hai ~ = 


(exclusive of | 


b—Maintenance and repair_-_---- -- 
Total cooperative work__-----_--- -- 
5. Expenditures for 


traffic control, lighting, etc 


street cleaning, 


Total cleaning, control, and lighting_ 











Expenditures for overhead, miscellaneous, etc. : 
PTE ete OU. olauiae Ged Sobs Die teh os 
RRM e TING. pe ite ek sleek flay cyte panei 
c—Purchase of machinery and equipment -_-..----- 
d—Rental and repair of machinery and equipment 
SREEELIGTICO Sir ats yo Stat biebl ceieeity oS 

Total overhead, miscellaneous, etc.--.-------- 


Construction. 


Maintenance 
and repair. 


— 


| 
Street cleaning. 











we ee ee ee ew 




















B—Unfunded or floating debt. 


Denar ighway axnendivure last year su .Wne eee Ste a eo le eet nina er = == 
Rete raat nb becinnine 01 last YOR! sponge foe = lw eat > eee hal cies ee a wee 
Seer ntalccach funds available for highways last, year.-----.~.)_. 2. -.4-----+-+--iL-- 2+ -.--+--- 


10. Unfunded or floating highway debt at beginning of last year ---_-...-.-.-.-..------------- 
11. Unfunded or floating highway debt at end of last year... .--.....-- ~~ -. + ee 2 oe eo 5 





Total. 
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IV. SUMMARY OF HIGHWAY BONDS. eae rae 
[Report all bonds the proceeds of which were or will be expended for streets, roads, alleys or bridges.] ba 
= | Bonds authorized or sold last year. Grand total. Seb bt 
pttnes vyoted to | Amount ; m_ Serial hi ead Sold since standing: at “for paying. 
| authorized. Amount sold. | Rate %. (years). La ane 1644: 1914. oo of last highway 
Municipality | Street 2. eee ck te lac as oe ee als cele eco |e aia 
as Roads... 1.22222 So oe eet oe ee A ee 
a | Bridges \ie'¢ o2 cera coe eI SI ee 
whole. | Alleys... |i ofa Lehane oe Ea I a 
weak Directs sei. seea eee Son eelidecelee een Ae OS eo eg eee Pane 
or Roads ~ . -|26 2 te ofa Se SE ee 
other Bridges elo wee te ae ar ee a ic|ee ne moles oka elec ee en o/s ee | epee oe ee 
subdivisions. ‘Alleys k 2h Cs i Sana ate ate SOUEE COUR 
Improvement Streets. .-/-.---.-----/-.---------|------)------]-- ----]---- + --|-- 2+ ----]-- +--+ --)---- => 
or Roads.2./)2222 2 2.00 Sa) le ook ee Sl ee ae as a 
apeee ty Bridges 0}. 22. 22 - ee Codhl eke ah a 
Alleys... pos 2S Sy Ss SR ee a ee 
Total: je of. 25 oe oe Wosen ne So lek Sep ee te ees ee kee 
V. GENERAL HIGHWAY DATA. 

Total assessed valuation of municipality........_.._...... What per cent of real value is assessed valua- 
tion...._... Total outstanding indebtedness less sinking fund assets of municipality at end of last fiscal year 
_...-.-.-.--- What per cent is paid from general funds for new construction of streets, _.....; roads, -.__--, 
bridges, ._..--; alleys, ....... For reconstruction of streets, _.....; roads, .....~; bridges,______; alleys, 
_...... What per cent of cost is assessed against abutting property for new construction of streets, -_.---; 
roads, ._..._.; alleys, _...... For reconstruction of streets, ___._.; roads, ._-._-; alleys, .___-_. How is the 
cost: of street or road intersections paid ..-- 1.222224 El Rg 
cost of bridges paid 2. ....00.02 20 Li foo. Penn © gee. Be Se CeO sce tera 
what part is borne by company for new construction, -_-__.; reconstruction, ______; repair, _.__... By 
whom is the surfacing between the tracks done,_.-_........_...-.-.. Mileage of streets having single car 
track, _._.....; two car tracks, __....__.. Name department or organization in charge of new construction 
we bu ee bee be cenn de ones ee oe ee. Reconstruction; ““)4 Sa 
repair, .0i5-_ 2-2-2020 -2 2222. = 6.) Street cleaning, 2 te ee 
ber employed by municipality last year in above lines of road work in following capacities: Administrative, 
_.----} engineering and technical, ______; clerical and accounts, __ _. __; skilled labor, __ ._-._; unskilled labor, 
-.-.--. Salary paid chief administrative official, _...._____; chief engineering official, _.......... What 
part of construction work is done by municipality with its own forces—sq. yds., ..........-.-.------; 
$_.....---.-.-.-.-.-... What part of reconstruction work is done by municipality with its own forces—sq. 
yds, -.-.-.---.-----.-.--}$-.-...-.-...-.....-.. Inventory value of equipment owned by municipality 
for: Construction, $.._._.....-.; maintenance, ._____.._-_-_; street cleaning, __._.......... What has been 
found to be average life in years and average annual maintenance cost per sq. yd. during life of pavement in 
your city for the following types: Stone block, -___ yrs. _. __ ets.; wood block, _... yrs.__-- cts.; brick block, 
-.-- yrs. -. ..cts.; sheet asphalt, _.__ yrs. ____ cts.; cement concrete, _. _. yrs. ._.. cts.; bituminous concrete, 
-.-- yrs. -... cts.; bituminous macadam, ---.-_yrs. ._-_ cts.; macadam, surface treated, ____ yrs. -__. cts.; 
macadam, plain, -.-. yrs. .... cts. Who replaces pavement openings _.__._____._______1i.-_--.-----24- 
-...-.- What is the time limit on new pavements before openings are permitted _.____-___________._2____- 

This information was furnished by... .... .. 22.22 2 2g 1 ee Tile 


(Address) 


leila te ee ee ee 


| RURAL HIGHWAY MILEAGES, REVENUES, AND EXPENDITURES. 


DIRECTIONS. FOR MAKING RETURNS. 


Purpose: The purpose of this survey is to ascertain the total 
mileage of rural roads; the character and extent of their improve- 
ment; the expenditures incident to their management, improve- 
ment, repair, and maintenance; and the source and amount of all 
funds devoted thereto in any way whatever. 

Kindly fill in this form at once, as this survey will not be complete 
if your report is fragmentary or missing. 

Page 1: Report all mileages to nearest tenth, area to nearest yard, 
and funds and expenditures to cents. On page 1 report all mileage 
of the class called for in the bracket. For example, if the bracket 
calls for ‘All rural roads” in ‘“‘your county” give under columns 
headed “‘Total in existence at end of last year,” the mileage of all 
roads in your county except streets, alleys, etc., within incorporated 
cities, villages, etc. List them opposite the proper types. Do 
not omit the unimproved roads; for example, ‘‘Unimproved,” 
27.3 miles; ‘‘Earth roads graded and drained,’’ 103.2 miles; ‘‘Sur- 
faced with gravel, etc.,’’ 211.1 miles; ‘‘Portland cement concrete,” 
9.6 miles; ‘‘Total,’’ 341.2 miles, which is the total of all rural roads 
in the county. In the next column enter the square yards of surfac- 
ing for each of these types, as ‘‘gravel,’’ 1,857,680 sq. yds.; ‘‘con- 
crete,’’ 96,540 sq. yds.; ‘‘total,’’ 1,954,220 sq. yds., which is then 
the total yardage of rural surfaced roads in your county. 

Under 5 state how much of the above total mileage is located 
on each of the several systems, as ‘‘State system,’’ 66.3 miles; 
610,280 sq. yds.; “‘County system,’’ 180.7 miles; and ‘‘Township 
roads,’’ 94.2 miles. 

Next, under heading ‘‘Total built during last year” give in the 
same manner, by types, the miles and yardage of all the construction 
work including reconstruction done last year within the county for the 
class of roads shown in the bracket and also under 6 give how much 
of this mileage was located on each system. As, for example, 
column 3, headed ‘‘Total built during last year,’’ ‘‘Earth roads 
graded and drained,” 21.4 miles; ‘‘Gravel,’’? 16.8 miles, 151,600 
sq. yds.; ‘‘Concrete,’’ 1 mile, 10,560 sq. yds. Then, under 6, on 
‘State system,’? 15 miles 150,000 sq. yds.; on ‘‘County system,”’ 
23.2 miles 12,160 sq. yds.; and on township roads, 23.2 miles. 

Proceed in the same manner with column headed ‘‘Total main- 
tained last year” and record also under 7 how much of this mileage 
is located respectively on ‘‘State systems,’’ ‘‘County systems,”’ 
and any other systems. 

Special returns: If only some particular class or system of roads 
is called for on page 1 under the bracket, as, for example, ‘‘Town- 
ship roads,’’ the procedure will be exactly similar except that the 
entries for mileage, types, construction, maintenance, etc., will be 
made exclusively for township roads and only township roads within 
the county, or whatever other unit the report calls for. In case of 
a district, only facts for the district should be included for the 
kind of roads shown in the bracket. 

Page 2: Report all cash revenues received or collected during 
the last fiscal year for road and bridge construction and maintenance, 
administration, engineering, purchase or rental of road machinery 
or equipment, the payment of interest of principal of road or bridge 
bonds, notes, warrants, etc., and all other highway purposes. 

So far as the records will permit, these funds must be so entered 
as to show the sources from which they were received, as follows: 
(1) From the sale of bonds or other securities, (2) from taxes or assess- 
ments, (3) from transfers from other funds, (4) from allotments or 
appropriations, and (5) from any other source. The sum of these 
several sources plus the balance on hand at the beginning of the 
fiscal year, entered under 7, will, of course, be the total cash revenue 
available during the year. 

Do not report as a balance, but as revenue from the proper source, 
the sale of bonds, appropriations, allotments, etc., intended to cover 
more than one year, which though sold or received prior to the year 
in question were only partly expended. For example, road bonds 
to the amount of $2,000,000 were sold the year previous, but only 
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$500,000 were actually expended, leaving $1,500,000 for the year 
in question. Do not enter this as a “Balance on hand,” but under 
“Funds received from sale of securities.”’ 

In all cases where a county is reporting, unless otherwise re- 
quested in an attached letter, the revenwes on page 2 must contain 
all such revenues within the county, including all township and road 
districts, or any other divisions doing road or bridge work. Thus, 
for example, under |, ‘“‘Funds received from sale of securities,’’ 
there may be county bonds—roads, $1,000,000; bridges, $50,000; 
district and township bonds—roads, $75,000; bridges, $111,000; and 
under ‘‘Taxes’’—county road and bridge tax, 3 mills, $244,365.24; 
township road taxes, average 2 mills, $105,762.11. 

Where it is not possible to segregate the amounts as to whether 
they are for road or bridge purposes, or where they may be used for 
either or both, place a check mark in each column “Roads,”’ 
“Bridges,” and write total amount in column for ‘‘totals.”’ 

Under “B—Noncash assets,’’ if report is for county, include all 
lesser units, such as townships, districts, etc., the same as for the 
cash revenues above, so that the return will be a correct total sum- 
mary for the entire county, exclusive only of incorporated villages 
and cities. 

Page 3: Report all highway disbursements, such as expenditures 
for road and bridge construction and maintenance, purchase or rental 
of equipment, administration, engineering, payments of interest or 
principal of road or bridge bonds, warrants, etc., or the transfer of 
any moneys reported as road revenues on page 2 to any other funds 
or other funds or other units of government. 

If the county is the unit reporting, this page should include all 
disbursements from county highway funds, plus all such disburse- 
ments from township and district funds. State funds must not be 
included in reports for counties, towns, or districts, except where 
such funds were actually received into the county, town, township, 
or district treasury. In such cases these funds must also be shown 
as receipts on page 2. 

Segregate the expenditures so far as possible; first, into work done 
in cooperation with some other unit, whether that be the State or 
a township, town, district, etc.; second, into work done without 
cooperation, whether by the county, township, towns, or districts; 
third, segregate these into expenditures for construction and main- 
tenance of roads and bridges, respectively; and fourth, enter the 
amount of each under the respective class of road on which the work 
was done, such as State roads, county roads, township roads, or 
whatever the particular designation may be. Where any estimates 
are involved, place a capital letter (E) after the figure, as bridge 
repairs, $3,250 (E). 

In every case where the report is for a county, or lower unit, and 
the bracket on page 1 calls for ‘‘all rural roads,” page 3 must give all 
expenditures or disbursements for rural road purposes made by this 
unit, plus the expendituresifany, by all other units contained within 
the area of the unit reporting. 

See that pages 2 and 3 balance properly, and if not attach a sepa- 
rate sheet explaining fully all discrepancies. 

Pages 4 and 5: These pages are self-explanatory. Where a county 
is reporting, the requested summarized total of bond and adminis- 
trative data for townships and districts must be included, but all 
State data omitted. 

General: Two copies of the form are sent you herewith. You are 
requested to fill out one for the last complete fiscal year and return 
it in the accompanying addressed envelope. Kindly retain the 
other copy until the close of the present fiscal year, and then fill 
out and return to the Bureau of Public Roads, Washington, D. C. 
In this way you will not only have a complete record of your own 
road work, but also enable the Government to form an intelligent 
conception of the extent and condition of our public roads year 
by year. 
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[Form ¥ 362.] U. S. DEPARTMENT OF AGRICULTURE, [PAGE 1. 
BUREAU OF PUBLIC ROADS. 


RURAL HIGHWAY MILEAGES AND FUNDS OUTSIDE OF INCORPORATED VILLAGES 
AN IES 


Give all data for the last year, and only for the unit of Government named below: 





State of on ccc ce ecems anu ewedupCounty.of buts. 852>.. -. 2.2, district oretownshipoaie taraee eee 
PAV Fritral roads oo oo ae oe 
State roads... 0 1. .:2 swig ebaemaniare diy ope 
Data.refers exclusively towou 2fui0d seu. 2d end oad ee County roads 22° 82 cae ae 
For year ending) ee ee eee eet eciamiew ace - aL bOWSIND LO80S. 6 2 ly ee onan re 
| District; roads yx: 124!uhien os amohiae Ge DPE eee 


I. HIGHWAY MILEAGE. 


[NotE.—Report only roads of the class not crossed out in the bracket above. Give only one-half of mileage for roads located on the boundary of the unit reporting. 
Give mileage to nearest one-tenth mile.] 









































Re ears i at end Total teens last Total Mast pears during . 

A—Type of road improvement. 2: < ; jews ies: 2 Bogert 

Miles. Sq. yards. Miles. Sq. yards. Miles. | Sq. yards. 

1.1 unimproved Toads ee ea eee ale ote ne cel ee fh a de 
1.2 earth roads, graded and drained- - ---- We Witon Gfye saa oa 4) ao | eee ote bel ees. Seo. 2a 
1.3. sand-clay rodds ey ee eee eee er Tee Pee ee ee all ce i Sl 
1.4 gravel, chert, shale roads, etc... ----- incosimie hie. ~plk ach daswiel <0: eiahdiam hata Sehde Sted seein einen aan 
1.5 water-bound macadam roads..-_____. 1 fee th St SPP OA SES FOES 2 eee 
1.6 surface-treated macadam roads__-_-- Reena Hee es Prem eee re REPT PS 
1.7 bituminous macadam (penetration) - -_|---- -- -- os WGGEE ceahihp 20 2 leh cel US eee 
1.8 surfaced with sheet asphalt__________ Hoard: parkas PANS Nas gai Hct! PEMA SES HE RNS 
t-9 surfaced with bitumimous concretet.— | da ok ee ek te See 4 ae Wf yah teey bie ae 
2 surfaced withconcrete(Portlandcement)|..___...|-........__-|_.-.__-.|-... ee. 3 sate 
2.1 surfaced with brick_-_.-__- agoslash ps a6 2 wis ’ Premenees ey SESE 
2.2 surfaced with wood block... .... ...-belaoe--nee|2--- of his: ee sito ie Rau 
2.3 surfaced with stone block- AGM SILL aang in es eae ll berlin Selene Dy oii" pe 
2.4 surfaced with (give Kind) ie sanestrag nt mtanale “Ae 304 hom|ar Saka mes ac ae le 
3 Totaled satin cticwigat dgthuics ab sakte halon ales ae ee ae eam nan 1 UT Po Seen oe 

a ig 

B—Bridges on above roads. | Total Spe i a at end of | Number built during last year. | Linear feet of bridges built last year. 
Dypet 1). VEOH BP Sse A Wood. Steel. Concrete. | Wood. oi Steel. Concrete. | Wood. Steel. | Concrete. 








=.) eet repre Serre ferried gb L BRAID EARS AL PLATS 7 4 = 


4. Bridge data. --2 2.) | ) | | 
































ENS: NER ee eee eee Ct tne le A A ees 
= Sr ed ae or = SE SE BY ee ee me SS Ee =. akan $——potingeee eae | AE en me my <= — as = 
| State systems. County systems. 
C—Designated highway systems. | 7 Se Sr ae aire ae en eee 
Miles. / Sq. yards. | - Miles. | Sq. yards. - Miles. Sq. yards. 
af oil sur i E Ae | Ve year iN Tec paid eas 
5. Of existing total listed under (3) give amount on... site rae . Teor 2 4 2 pe : 
6. Of total miles built listed under (3) give amount on 
7. Of total miles maintained under (3) give amount on Teme re P rhae/e: -Seteerht| Sh oleae 
a 7 sil. it Sh pe 
Feaniiarks 3) Sy SE See cn acca se oe ee Oe kee ea ea 
Includes Warrenite, Topeka, etc.. . é ; a5 e . p ; ; ee Ss as ) 


a 


| 6. Total receipts to highway funds....-.-.-.-.-.-_-_--- 


7. Balance on hand at beginning of year _--- 


~ 9. Convict labor; total man-days worked. - - -- -- 





1] 


I]. SOURCE AND AMOUNT OF HIGHWAY REVENUES. 


[PAGE 2,] 


Report below all moneys received or collected for road and bridge construction and maintenance; purchase 
or rental of equipment; administration or engineering; interest or principal of bonds, notes, etc; and all other 


highway purposes for last year for unit or units given on page 1. 





A—Source of cash revenues. 


Amounts in dollars and cents. 








1. Funds received from sale of securities: 
Pen IOte 22th oso 


Total receipts from securities. ____ - 


2. Funds raised by taxes; give purpose, unit, rate, and amount: 
(See note 3) 


Scmniar poop tall r Oe VAX OG. 2 He 8 o8 dare.) ue Ane ube 


3. Funds received by transfers; give source from which received, 
and purpose for which used: 


Total receipts from transfers _______- 


4. Funds from allotments or appropriations; give source and 
purpose: 


Total receipts from allotments or appropriations. _______ __ - 


5. Miscellaneous cash receipts; give purpose of fund: 
Ub) ep OUs ie 5 5a 


(dq) Rental of machinery or equipment__.._-.--_--_.----- 


fe Donations... oo. o: 


(C) CPM eR ears aay aT 


(e) Motor vehicle fees [if not included under (3) or (4)]_-__)__ __ -- 


(f) Gasoline tax [if not included under (3) or (4)]-__-_ __ - aly 





Total miscellaneous receipts.______. __ -- 


8. Total cash funds available for highway purposes. _- -- -. -- --|- 


Roads. | 




















B—Noncash assets. 





10. Statute labor; total man-days worked, ___----- -- 


11. Donations of material, land, or equipment.-_._--_... -_. 


12. Rental value of construction equipment owned. _.._. .--. .----- 


13. Rental value of maintenance equipment owned. = =. 


(Reduce these to estimated cash value.) 





SOR LOR TIC VS Mee hice etal? dled seu aa 








for bridge repair, $250,000. 


Nore 2.—Give name of unit; for example, county road bonds, for construction, $300,000; or township bonds 


Norse 3.—Where smaller units have separate and varying levies, group them and give the average rate and 
total yield; for example, township road taxes—-average rate, 1 per cent; total yield, $300,000. 
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Ill. HIGHWAY DISBURSEMENTS. 


Report all expenditures, payments, and transfers of moneys reported as highway revenue on page 2, including road and bridge construction and maintenance 
purchase or rental of equipment; administration or engineering; interest or principal of bonds, notes, warrants, etc.; and all other highway purposes of last year. 





A—Character of cash expenditures. 


[PAGE 3.] 





Amounts in dollars and cents. 





1. Funds transferred to other Government units; 
give purpose and amounts: 

To' State el0l ou hea eee ee ee 

Countyiforicec) (ie Lae ae ie ee 

Township -for districtton-. 0a eee 

Total funds transferred __ - 


2. Funds expended for cooperative work exclu- 
sive of overhead: 
A—Road construction on_...-.-.-----/-- 
B—Bridge construction on._-----.------- 
C-——Road maintenance -..77. | 2 ae 
D—Bridge maintenance. ---_------------- 


Total cooperative expenditures - -___ _- -- 


3. Funds expended under exclusive control, ex- | 


clusive of overhead: 


A—Road construction. 2 02... 2 Teh of 


B—Bridge construction 


C= Road maintenance... oe eo ee: 


D—Bridge maintenance- -_--_-_------------ 
Total expenditures exclusively controlled 


4. Funds expended for overhead (not included above): 
A—For addministravion— 4 cee. stele oa pee oe 
B-—-Fopenymecring. -S.0e es he, ene 

Total expenditure for overhead. -----_-_-----.|-- 


| 


Total. 








State roads. 


County roads. 


roads. 




















Construction. 


Maintenance. 














5. Miscellaneous cash expenditures (not included above) : 


A—Payment of interest on highway bonds, warrants, notes, ete __- 
B—Payments to principal or sinking fund for highway bonds, notes_- 
C—Payments for policing or traffic control ...........-.------------ 
D—Payments for rental of machinery or equipment ___-____-________ 
E—Purchase ‘of machinery or equipment .-_-_-. 2, .- 22 22 22 2S 
¥—Payments for repairs of machinery or equipment ________________)- 
Lotal miscellaneous expenditairesy © 2.2 slo aes ee 

6: Total expenditures of. bighway Tundse. - J. 2-5 sae oe ee 
7. Unexpended cash balance on hand at end of last year 
8. Total cash funds available for highway purposes_-_-_-__.-.-._...-.---- 





B—Noncontrolled cooperative work: 
9. Funds expended by 2. ~ ie ee 


Amounts. 





above, but not included in funds listed on page 2 as incoming revenue. 


(a) Road construction, $_.-...._._-- 
(b) Bridge construction, $____-_._.._- 
C—Unfunded or floating debt: 


10. Amount of warrants, notes, vouchers, or bills unpaid at beginning of year 
11. Amount of warrants, notes, vouchers, or bills unpaid at end of year_ 


Road maintenance, $.: ........__._.- | 
Bridge maintenance, $ 





te ...... to match cooperative expenditures listed under (2) 
county, township, district, etc. : 


( Total, $es¢". eee 
i elvectall oun end (Sle 4s ea 
=D ISLS 2 ORAS Re eee 
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IV. SUMMARY OF HIGHWAY BONDS. 


[PAGE 4.] 


{Report here only bonds used for road, bridge, or other highway purposes.] 








Unit. 


Highway bonds authorized or sold last year. 


ighway b ei 
Grand total highway bonds Total highway 





Purpose. 


Amount 
authorized. 


Serial or 
sinking 
fund. 


Inter- 
est 
rate. 


Amount 
sold. 


bonds out- 

standing at 

end of last 
year. 


Authorized 


Sold since 
since 1913. 1913. 





Roads -.-|__ - 
























































State. ° Se oe ae REC os nL LR Ua A RRM a trian 10 Oy + WA RR lps 

1S 101 foC4 Me ie a ES i LS RU Sha = Sadr 9082 cag Py Ice Be ee AE RR A Rh Pa 

1 F8 ta g M "og P Sa R y klegls 51 AA oe gaged petal Sta od Ai Rte MeO te ane ies oe 
County. ; 

“SUAVE PECSoRN BS, Sokal Bea Spe Rhee Be agi 8 gas Gag 55. Mag LAR de Ae A ama De MURA At Re ECR Rae ell = 

; RUS 2 MOE eee ans eed > TON 7) MN See Mr aE ce SUC Les he Se ote 
Township. é 

Ur Osea Ota tn aN MENUS LN Gs hela Marne Peek LC Serr aps, tere Oia a. Ley Se ha 

Ly innit ies ae CPT e Pata a aert PDS oO ak MEE oR hia ROE AE aa, a SRE. TEST ahaha ee BU Pade eal 
District. : 

Bridgés.|.. -. -- Se ee en Cn Cee Coenen Poe rere roe 

: | be UR 0 |— 
‘Og Sapa Rea Seed le een te rer me ees | my NE, 1) RT a 











V. SUMMARY HIGHWAY ADMINISTRATION. 





Items. 


Township or 


State. district. 


County. 





(A) Taxa- 


_ Assessed 
_ valuation 
for. 








Road purposes - - -- 


DOOM DUTPOSES224 ut cme eS 

















Crater mu nur pOcts = weru a mel ren et eee ett ee Rename PEW NE AD para ape 

tion. ereae eS oor Pires =3 : 
What per cent of actual valuation is assessed valuation _|._..-.-.----|-.----------|------------ 
lovaemresentapondedindebtedness, all purposesse aul. a Wee ee seo ete oe 
Ndi benan persOnsaccnsititine DOBTUs mens telus ae. Sl 21. dee ee 
POuUseee Ru wehoy appolitedimede: it eee cece aoe te cfs | ae 

trative : 

board. Term, of office, in.yearsiitnce 2). ica at iia Same Ge Mr Bt e te NSO on MMR od 


(B) Organ- 
ization. 


Salary or compensation... --.-------- 








Engineer. 





By whom salectedoag sei a sea a Es 


Term of office, in years 


Salary or compensation. --.----------- 


se 
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FOr administra tinewpunupOses sais raters be ke to |. ve wiaclo ss 2 hee 22k oS 
Hitt GueInosrinl ye DUP Osod a oawt Maeda eGhal = OG LGe Se wall esa oul seine 
Number of | Other employees except laborers. - - - - - Meee eT ses = Oke ame tema ors ere 
pap ones A Vora esti pete aborare Del WOrKes) tues. es: ool es een | ese 
chat ing season. 
ATrer amere LON OLN Are WORKIN, SARSON tee e 5b at lel ain hein ala soci iint aiden oe 
| days. 
viet Wiirorerror CONStMNaIOn- ul Danes te Sotealc ewes cs. walk Saat soe ee 
Districts. | : 
PN i pertor Main LOnance PUlpOBhgen veulGN 5,440. at ote isn) lad es wea 
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V. SUMMARY HIGHWAY ADMINISTRATION—Continued. [PAGE 5.] 
| Items. State. County. Efe of 
Miles of road built by contract last year. -.____-- i ie ng bf oben «| ls oo 
Contract | Total amount paid for this mileage... ______.__- 2 Je eae 
work last v. ; | 
year. Number of linear feet of bridges built. __|-. ._ -. ..._--J-.-- -- Re 
Total amount paid for these bridges. ._. ..__....-...|- ee 
Day labor Miles of road built: by this method?_—.2: |), 2-222 Se ; RE te 
or force Total amount paid for this mileage - - - - - batts Ee Cee ee ae pari 
account : : ? 
work last | Number of linear feet of bridges*___ __ -- : 2 eee 
Mh Total amount paid for these bridges. -- js 2 _ 2-2) 02 ee 
Miles of road built by,tns'method 229) a0 2 es te 
Total amount paid for this mileage _ _ __ - Pas 52a ne eee ee ogee ee 
Number of linear feet of bridges__-__.--)|-._._.__-- 2 ais San een 
® | 
(C) Opera- Total amount paid for these bridges-_---|._-.-.-.--:_|------ Lol. at ee 
tion. Convict Total amount paid for other convict 
labor work work. Give: kinds}, sgo2g. 20.169) wus be Sp Se ie ee 
eS yea Average. number*_employed during:|. 42 2S oa Seer 
season. 
Average cost of maintenance per man s jn a a}e sande ete 8 See 
per day. 
Who has charge of construction ____---.|.._.--.- oi a2 
Who has charge of guarding and disci- |__.____- = 23082516 20a ee 
pline. 
Common labor per day, average- -_ __ - _ - | Lee ot te ld MT ee a 
Wages paid | Patrolmen, per month, average forio___._-) 2. 22) e.. ae 
last year. season. 
Man, team, and wagon per day, average _|__..-_.__.__|_. 2) 
: Inventory value of, for construction. __|_.____-. -- . «et C2 
Equipment. 
Inventory value, of, for:maintenanes iy yen a1 Ae _|o 
Total miles toll roads... 1. .._ fdas Here oe ee 
aad tealeee Total number toll, bridges 2 - ete 2 a? 
(Increase) or (decrease) last year_-..'.. __|-.__-.-.-.-.|_-- Eps ec ae 


(D) General. 














Total public expenditures all purposes _-|-.-._...-___|..-.-.---.-- 


Miscellane- Bie eae 


ous. 


This information was submitted by ___.________- 


CT ible ess cn ck bap nd or oe 
(Addrees) sae 2 








Se oe 


— 


fa 


“iF * 
- i 


ce. ree aye By es —_ 


a — - Te eS 
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SEMIPERMANENT GUARD FENCE 
BUILT ON FEDERAL AID ROADS 


By C. L. McKESSON, Senior Highway Engineer, Bureau of Public Roads. 


UARD fence is an important item of construction 
on highways which traverse broken or moun- 
tainous country or where curvature renders 

such protection necessary. 

The typical guard fence in use in the Pacific northwest 
consists of 8 by 8 inch wooden posts with two or three 
wooden rails, usually of 3 by 8 inch lumber. These 
fences, when painted white, are neat and serviceable, but, 
owing to the relatively short life of the wooden posts, 
they can be considered only as temporary structures. 

In the construction of Washington Federal-aid 
projects Nos. 34 and 44, engineers of the Washington 
highway department Here tried a new form of fence, 
in which the wooden posts are replaced by posts of 
concrete, making the entire structure semipermanent. 

Carefully compiled cost data on about 6,600 feet 
of fence show that the more durable structure is little 
more expensive than the all-wood fence, and as the 
details of the construction are believed to be new a 
brief description may be of interest to the readers of 
Pusiic Roaps. 

For purposes of economy and convenient erection it 
was considered necessary that the concrete posts 
should be light enough to permit of easy handling, 
that some simple and satisfactory means be provided 
for securing the rails to them, and that some arrange- 
ment be made whereby the posts could be cast in 
standard lengths and ‘still be capable of erection in 
holes of varying depth. These problems have been 





s . THE FENCE PRESENTS A NEAT AND WORKMANLIKE 
solved very satisfactorily. APBEABANCE. 


TABLE 1,.—DISTRIBUTION OF COSTS. 
GUARD RAIL WITH CONCRETE POSTS IN CLARKE COUNTY AND KLICKITAT COUNTY, WASH. 





























Class of work. Quantity represented. Labor. Material. poate Total. Remarks. 
Casting, curing and finishing posts. .... BBS: DOSIS ss visas cee eax snares Samat te ale $1, 362.22 | $1,902.38 $409.40 | $3,674.00 | Includes casting, curing, stripping 
L POSU-Ueso sabe tases tate dae ces eke 1, 54 2.16 . 46 4.16 forms, and racking up in storage 
1 es foot (posts spaced 10 feet)..... aes 22 05 42 until used on grade. 
Hauling and placing posts.....-....--- “ies Poste sy... sesreb 2.02 24-5. SE $2, 589. 45 $883. 52 $30.00 | $3,502.97 | Includes hauling sand, gravel, and 
F OSU Sea eprops Hetin tale Waleed chen sieiancteste 3. 68 1. 26 . 04 4. 98 cement for postholes; hauling osts: 
1 iinens foot (posts spaced 10 feet). .... .37 pS A ede, a es . 50 setting posts and mixing and placing 
concrete in postholes. (This item 
completes posts for rails.) 
3 by 8 inch railsin place (not painted)..| 6,604 linear feet guard rail............. $618.16 | $1,112. 52 $0.50 | $1,731.18 | Includes lumber, bolts, and washers, 
. x 1 linear foot guard rail................. -09 ae Seen | . 26 paint at joints, and labor placing. 
, (This item completes rail except 
‘ | paint.) 
Casing, cing.) and efinishings posts) |... <2. ii 28 .- vaeenin spew westee ceeie ences $0.15 $0, 22 $0. 05 | $0.42 | Summary of costs. 
per linear foot. - 
“cree ap BUND IneINERDOSTS, PET MINEAT 2.05. ca. 5.8 dade eked os bong rl dee se . 37 PAR peepee eee ot | 50 
| 
3 on g mnckurslistupiace (not painted), jo soxs- /- 2. =. 2sbeep eee ces eae eee 09 Ped Se ee . 26 
per linear foot. / 
SEE EMP CA ELOY ena on sin, fat aion te esis nent le Sea ne. «eos cee + Acinriastrne 61 Sti? 05 1.18 
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METHOD OF SUPPORTING THE POSTS IN SETTING. 


THE DESIGN OF THE POSTS. 


The concrete posts were made in one size only—8 
inches square and 42 inches long. They were made 
of a 1:2:3 mix, using a gravel coarse aggregate of a 
Maximum size of 24 inches and reinforced with four 
34-inch square deformed bars placed in the corners 2 
inches from the surface. The bars were allowed to 
project 26 inches below the lower end of the posts, 
and this was an important feature of the design, as 
will be explained later. To provide for attaching the 
rails, eight 4-inch pipes 8 inches long were embedded 
at the proper points in the concrete; and to prevent 
undue chipping of the edges the four corners of the 
posts and the top edges were finished with a 1-inch 
bevel. The posts were cast in gang molds at a central 
plant and hauled to the work after being properly 
cured. 
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In setting the posts, holes were dug as for wooden 
posts. In earth or other material which could readily 
be excavated the holes were dug 3 feet deep and approx- 
imately 1 foot square. Where solid rock was encoun- 
tered or where, as in one case, the fence was to be con- 
structed on top of a masonry wall, larger and shallower 
excavations were made. 

The posts were supported over the postholes as 
shown in one of the illustrations, the reinforcing rods 
extending downward. The postholes were then filled 
with 1:3 :5 concrete, which formed the base of the 
post. Where the postholes could not be excavated to 
full depth, the rods were bent outward and the wider 
and shallower bases thus provided acted as pedestals, 
which, if desired, could be carried under the edge of 
the pavement. 
were obtained from the edge of the concrete pavement, 
but grade stakes would be necessary where no pave- 
ment had been constructed. 

After the bases had been poured, the exposed portions 
of the posts were finished with cement grout and rubbed 
with a carborundum brick, and the resulting construc- 
tion presented a neat and workmanlike appearance, 
as shown by the illustration on page 15. 

Where the curvature was greater than 9°, the posts 
were spaced 8 feet apart on centers. In other places 
the posts were set 10 feet apart and the rails were made 
20 feet long. The rails were long enough, therefore, to 
span two of the spaces between posts and they were so 
attached that the joints in top and bottom rails 
occurred on alternate posts, thus requiring the use of 
only six of the 4-inch bolts to each post. Abutting 
ends of the rails were thoroughly coated with white 
lead and oil at the time of erection, and normally the 
rails should be painted immediately. They were not 
painted on the two projects on which the fence has 
been built because of rainy weather, and they will not 
be painted until the summer weather dries them thor- 
oughly. 

The tops of the posts were set 39 inches from the 
ground, the lower edge of the bottom rail 10 inches 
above the ground, and a space of 8 inches was left 
between the rails. The height of the bottom rail 
should be such that an automobile wheel hub of average 
height will strike it in the center. 


THE COST OF THE FENCE. 


The work on the two Federal-aid projects was done 
on a force account basis because it was the first con- 
struction of its kind and was considered as more or less 
in the nature of an experiment. Accurate cost data 
are therefore available and are recorded in Table 1. 
Allowing a 10 per cent profit in addition to the net 
cost as shown, brings the cost up to $1.30 per linear 
foot. It is estimated that painting will cost 10 cents 

(Continuedjon page 21.) as 


Grade and alignment on these projects | 
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ARE STANDARDIZED IN ENGLAND. 
| ministry recommended a scheme of standard di- 
fined is not made compulsory, and, indeed, the minister 
the local officials are strongly urged to conform to the 
in the accompanying illustrations and the recom- 
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N a letter sent by the English ministry of transport 
rection posts and warning signs to be adopted through- 
particularly states that he does not advocate any whole- 
new standards in erecting future signs. 
mendations which accompanied the minister’s letter 


DIRECTION AND WARNING SIGNS 
to the local government bodies early this year the 
out the country. The adoption of the standards de- 
sale replacement of serviceable signs now in use, but 
The standard signs and post adopted are reproduced 
are given as follows: 


RECOMMENDATIONS FOR THE STANDARDIZATION OF ROAD DIRECTION 
Posts AND WARNING SIGNS. 


The character of the road information which it is desired to present 
to the traveling public may be conveniently grouped under the 
following heads: 


I. Road direction posts. 
II. Warning signs and notices. 
III. Village and place name signs. 


I. ROAD DIRECTION POSTS, 


(1) The careful selection of the most suitable position for the 
direction post is of great importance, so as to secure the maximum 
visibility on all the roads of approach. In certain cases it may be 
advisable to resite existing posts to secure a more dominant position. 

(2) It is generally undesirable to mask the lower portion of the 
post in hedges or shrubs. The full length of the post should be vis- 
ible wherever possible. 

(3) The projection of the direction arms over the roadway should 
be avoided. 

(4) The direction arms should be set at such angles on the head of 
the post as to insure that each arm shall lie along the immediate 
general direction of the road it is indicating. 

(5) In all cases the lower arms should indicate the more important 
road, and only the arms indicating the same road should be set in the 
same horizontal plane. 

(6) The top and bottom diameters or widths of the supporting posts, 
as figured upon the accompanying diagrams, are optional, but for 
new posts it is suggested that these dimensions should be taken as a 
guide. 

(7) Where the text and size of lettering upon the arms of an existing 
post are otherwise suitable, the route number may be conveniently 
added and secured to the end of the direction arm by means of a 
sleeve connector and set screws. 

(8) The length of arm for new direction posts will be mainly 
dependent upon the number of letters in the longest place name. 
Due regard should be had to the size of the route number, the spacing 
between words, and the proportions of the letters as figured on the 
diagrams, 


Dimensions and details recommended for standardization. 


; Minimum, 8 feet. 
a) Height of arms from ground .........-... { ; ; 
eeghta aa Maximum, 9 feet. 
(b) Length of arm, including route number 
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ENGLISH ROAD DIRECTION POST. 


(c) Depth of arm Minimum, 7 inches. 
(d) Separation between arms. .............-- Minimum, 3 inches. 
(e) Lettering, black block letters raised $ inch on white ground: 
For Bigeie lineseaesnes ee ceeiegees 2. -5-inch letters. 
For double.line: 2% .ste eae eee 24-inch letters; 4-inch 
space between lines. 


gE OB bess. aR oa ni Ani ae tate Main Painted plain white. 

fe ROULOMINNDOTS 1.2 was Meee Tk Fe ata nn 4-inch block figures, 

raised $ inch, in 

panel at end of 

arms. 

First-class roads—Black letter A and figures on white 
ground. 

Second-class roads—White letter B and figures on black 
ground. 

(i) Precedence OL rautesis ~ 24. ides ease dated Lower pair of arms 


indicating the more 
important road. 
(i) An indication shall be given on the post of the highway author- 
ity responsible for its maintenance. 
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(j) In all but exceptional cases the arm should be lettered on 
both sides, the nearest village being given first, then the nearest 
important town, followed by the terminal town where necessary. 
The mileage should be given in figures only, immediately following 
the place to which it refers, the lowest fraction being a quarter. 

(k) Wherever possible, the direction post should be placed in 
such position as to be visible to traffic from all converging roads for 
a distance of at léast a hundred yards. 

(1) The authority having control over the more important roads 
should be responsible for the provision and maintenance of the 
necessary direction posts at the road junctions. 

(m) The distances on the direction arm should be measured from 
the (civic) center of the town or village indicated. 

(0) The color of the supporting posts of road direction posts, and 
also the field of the arms, should be painted plain white. The bor- 
dering, letters, and figures should stand in relief inch above the 
field and be painted black. 


Il. WARNING SIGNS AND NOTICES. 


(1) The value and position of all danger signs now existing should 
be most carefully reviewed in the light of the following recommen- 
dations, and all redundant or unnecessary signs withdrawn from use. 
It is believed that a few signs, in carefully selected positions, and 
intended definitely to control cases of real danger, will have a 
greater effect than the indiscriminate use of a large number of signs 
of varying shapes and colors. 

(2) Importance is attached to the careful selection of the site and 
the placing of the post clear of bushes or other obstruction to visi- 
bility and so that the full length of the supporting post is seen. 
Where a choice of position exists due regard should be paid to the 
background for showing up the sign. For this reason the diameter 
or widths of the post as shown on the diagram, while optional, are 
recommended for use. 

(3) The present signs, as recommended in the circular letter from 
the local government board, dated March 10, 1904, for ‘‘Speed 
limit”’ (and its notices), ‘‘Prohibition,’’ ‘‘Caution,’’ and ‘‘Other 
notices” should be retained. 

(4) The red triangular sign indicating ‘‘ Caution” should in future be 
used to mean “‘Danger,’’ and should be referred to as the ‘‘ Danger” sign. 

(5) The special danger to be guarded against should be indicated 
by means of a clear and legible symbol, based on the international 
symbols as far as applicable, together with a clear and simple title 
in letters 2 inches high, upon a vertical plate 12 inches wide and 21 
inches long to be attached to the post below the danger sign. 

The list of dangers to be notified in this manner are as follows: 

‘*School.”’ 

“Level crossing.” 

‘Cross roads.’’ 

“Corner” and *‘Double corner.’’ 
“Steep hill.” 

(See diagrams at the end. The signs for ‘‘Corner” and ‘‘ Double 
corner” are reversible for right or left turns respectively. The 
illustrations show a right-hand turn.) 

The symbol should be regarded as the principal means of indi- 
cating the nature of the danger to be guarded against. 

(6) Cast iron is recommended for the material of which the plates 
should be constructed, with letters and details in relief. Flat 
enameled sheet iron is not recommended owing to its liability to 
damage and defacement by stones. 

(7) In towns and suburban areas, where street lighting arrange- 
ments permit, the illumination of road signs would be desirable as 
far as this can be done conveniently. 

(8) At certain special danger points upon roads of the above 
character it may be found desirable by the highway authority to 
erect special illuminated signs of the glass-fronted, internally 
illuminated type. In these cases, the red triangle and appropriate 
symbol, where used, should be enlarged to a uniform size of one 
and one-half times the standard size. 


Dimensions and details recommended for standardization, 


(a) Height to the underside of the triangle from ground, 9 feet. 

(b) Space between triangle and top of notice plate, 6 inches. 

(c) Size of notice plate over all, 12 inches wide, 21 inches high. 

Upper portion containing symbol, 15 inches in height. 

Lower portion containing text of notice, 6 inches in height. 

Two-inch letters with 4-inch separation for two lines, 4-inch 
margin all round. 

Symbols to be of standard pattern only, as above, or as added to 
from time to time. To be raired $inch and painted black on a white 
field. 

(d) Height of lower edge of notice plate from ground, 6 feet 9 
inches. No danger signs to be exhibited without symbols. 

(e) All danger signs to be placed facing approaching traffic and 
on near side of road, and, generally speaking, should he set so as to 
display the full length of supporting post. 

(f) They should be sited as closely as possible to a distance between 
75 and 100 yards from the object of danger or commencement of the 
danger zone, and, if possible, so placed that on either side of its 
position a length of roadway and margin is clear and free from any 
obstruction to view, such as lamp post, telegraph pole, tramway 
standard, tree, etc. 

(g) All posts to which signs are affixed to be painted white, and to be 
iron or other suitable material and firmly embedded in the ground. 

(h) Where there are direction posts at crossroads and junctions in 
visible positions, it is recommended that ‘‘Crossroad” danger signs 
are not necessary. The approaches to towns or villages also should 
need no warning sign, as such inhabited places are a sufficient 
indication in themselves that special care is necessary. 

(it) The color of the red triangle on the danger post should be what 
is known as ‘“‘signal red,’’ or ‘‘ post-office red.”’ 

The color of the supporting posts of warning signs, and also the 
field of the plates, should be painted plain white. The bordering, 
letters, figures, and symbols should stand in relief } inch above the 
field and be painted black. 


Ill, VILLAGE AND PLACE NAME SIGNS. 


(1) It is generally agreed that it would be a great convenience to 
the traveling public if notices were erected on the main approaches 
to towns and villages, giving the name of the town or village. These 
name plates are recommended for adoption, where necessary. The 
plate can also conveniently carry the route number of the road upon 
which it is erected and the name of the county council or county 
borough council. 

(2) The width or diameter of the supporting post at top and bot- 
tom is optional, as is also its design, but it is recommended that 
these dimensions should not be substantially less than those figured 
upon the diagram annexed hereto. The form and proportion of the 
letters will, of course, determine the length of the plate. Certain 
place names of more than average length, e. g., two long words with 
a hyphen between, could be conveniently arranged in two lines. 

The size of letter given in the accompanying diagram should always 
be regarded as a minimum. 


Dimensions and details recommended for standardization. 


(a) Height to center of name on plate, 7 feet (minimum). 

(6) Height of letter, 6 inches. To be raised, painted black on 
white field, down stroke to equal twice the width of up stroke, 14 
inches to 2 inches clearance top and bottom. Route numbers to be 
in 3-inch letters. Council’s title in 14-inch letters. . 

(c) To be sited on near side of road facing approaching traflic and 
at a distance of approximately 100 yards or thereabouts from the ~ 
first houses of the village or town. 

(d) The color of the supporting posts, and also the field of the sign, 
should be painted plain white. The letters and figures should 
stand in relief $ inch above the field and be painted black. The 
color used to denote the name of the highway authority on the sign 
is optional, 
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MARYLAND MARKERS EXPLAIN LAWS 
AND PROTECT TRAVELERS. 


By Harry D. Williar, Jr., Assistant Chief Engineer, Maryland State Roads Commission. 


N many respects the new road mark- 
ers which the Maryland State roads 
commission has begun to erect on 

the State roads will differ from any that 
have been erected heretofore in this 
country or abroad. The usual high- 
way marker is merely a direction guide 
or a danger signal. The Maryland 
plan is to give the traveler much more 
complete information. Not only will 
the signs inform the traveler where he 
is, indicate the general direction to 
other points and give the distance to 
such points, but they will also give 
him a map to guide him on the way— 
a map so clear that “he who runs may 
read.’’ 

Not only will the signs call atten- 
tion to dangerous places but they will 
also tell the motorist just how to 
drive his car in order to avoid trouble. 
In addition to this service, signs erected 
at the principal gateways to the State 
will explain the Maryland traffic laws 
for the benefit of the stranger and thus 
reduce the probability of entanglements 
with the law which otherwise might 
mar the journey. 

Maryland’s road system is justly 
famous throughout the country for its 
uniform excellence and for the high state of repair in 
which it is kept. Last winter the roads commission 
equipped itself to battle with the snow which hereto- 
fore has impeded winter travel in some parts of the 
State, and hereafter the arterial highways will be 
kept open at all times, winter and summer. With a 
completed road system that touches every county seat, 
kept in condition and open to travel at all times, there 
is little more to be desired from the standpoint of the 
roads themselves. 

Their road system built, the people of the State are 
now turning their attention to the protection of the 
roads from damage by thoughtless operators of heavy 
vehicles and the protection of the traveling public from 
reckless drivers and other dangers of the road. The 
roads are being protected by systematic weighing of 
vehicles which appear to be too heavy. Permanent 
scales have been installed in some of the principal roads 
and flying parties pick up the overloaded vehicles on 
other roads with loadometers. These methods have 
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ONE OF THE SIGNS ON THE NATIONAL PIKE. 


practically put an end to road damage by heavy 
trucks. 

The next advance came with the organization of the 
State police last winter. Equipped with motorcycles 
and operating under the State motor vehicle commis- 
sioner, a group of virile young men, especially trained 
for the work, is rapidly reducing the hazards which go 
hand in hand with speeding and reckless driving. Still 
the roads have not given a maximum of service because 
they have not heretofore been marked so that the 
traveler could go wherever he wanted without the aid 
of maps and numerous stops to acquire information o1 
misinformation as it often turns out. 

To remedy this defect in the otherwise complete 
service the State roads commission has settled upon 
the plan of marking the State highways which is now 
being worked out. The signs which will be used in 
greatest number are the direction and distance signs 
which will be set up along the roads between towns 
and at crossroads. These will have a metal face backed 
with wood, and, mounted on wooden posts set in con- 
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A TYPICAL DIRECTION SIGN. 


crete, it is expected that they will give many years of 
service. They will be 30 inches wide by 20 inches 
high, and will display, in white letters about 3 inches 
high on a black background, the name of the road, as for 
example, ‘National Pike,” the distance to and from 
important points, and all principal connections. Suffi- 
cient signs will be used clearly to indicate the desired 
points, so that travelers may feel assured that if they 
observe the signs they can not go wrong. 


MAP SIGNS AT TOWN LIMITS. 


In addition to these direction and distance signs, 
there will be erected at the limits of each of the large 
towns a 10 by 10 foot map painted on wood. This 
map will show the main routes through the town in 
white and the secondary routes in gray, the names 
of the streets and well-established landmarks, so that 
a person can decide the route he wishes to take and 
follow it without difficulty. The color scheme for 
these maps will be the same as for the direction signs— 
white letters on black background. They will be 
oriented to read in the direction of travel, so that if 
the signboard were laid upon the ground it would 
point in the right direction. On the map in red 
will be a star and the following wording: ‘‘ You are 
now at this point.’’ This star on the map will corre- 
spond identically to the location of the map on the 
ground. 

At the top of the mountain grades in the western 
- part of the State boards will be erected similar in 
size to the map boards. These will tell the motorist 
the number of miles down the mountain, will warn 
him of curves, and give him concise instructions as to 
how to drive down the mountain to avoid accident 
and personal injury or damage to the car. These 
signs are expected to prove of great assistance to the 
motorist inexperienced in mountain driving. On 
account of the great length of the grades, inexperienced 


drivers have previously had considerable difficulty in 
braking their cars, and it is remarkable that there has 
not been a greater number of serious accidents. 

In addition to the signs which have been described, 
another class of signs will be erected at all points 
where the State roads cross into the neighboring 
States. These will be large signs, 15 by 25 feet in 
size, on which will be displayed the salient features 
of the Maryland motor vehicle laws with reference to 
both pleasure vehicles and motor trucks. These will 
inform all visitors at the moment they reach the State 
line and cross into Maryland exactly how to comply 
with the laws of the State. Those who sincerely 
want to comply with the law will be guided by these 
signs and thereby avoid unpleasant encounters with 
the new State police. Those who ignore the well- 
meant advice will at least be deprived of the time- 
worn excuse of ignorance of the law. 

A contract has already been let for the erection of 
the markers on the road from the Delaware line at 
the east, through Elkton, Belair, Baltimore, Fred- 
erick, Hagerstown, Cumberland, and on to the Penn- 
sylvania line at the west. The work of marking the 
National Pike has begun and will be completed within 
30 working days. 

The contract prices for the signs are as follows: 


One single-face direction sign on one post..........-.----. $12. 00 
Two single-face direction signs on one post, signs set at right 
BNGIOR Nive seeks acenah o pee etetres Citic eae 2 se alse ees 20. 00 


One double-face direction sign on one post, boxed over 


between the two facesiacvi.nacsp hes saleeaitein's ates tines Oey 21. 00 
Two double-face direction signs on one post, honed over 

between the two faces....,......-..-.---- TROT ee ae 32. 00 
LOGO WMA G INA SOT. toc 5, fore sain tees Fe ak ela 95. 00 
One State-line motor vehicle law sign...........--.----.-- 347. 50 


The same contractor who is erecting the signs also 
has a contract to keep them constantly in good repair 
by annual maintenance. For this service he is to 
receive $3.50 per year for each small direction sign 
and $20 per year for each map sign. 








(Continued from page 16.) 


per foot, making the final cost $1.40. This cost can 
probably be reduced on future work, as contractors 
now know just what is to be done and improved equip- 
ment and methods can be devised. 

For purposes of comparison it may be added that ° 
the cost of the similar guard fence erected with wooden 
posts ranges from 85 cents to $1.25 per linear foot. In 
the new type 72 per cent of the total expense is for the 
concrete posts, and this portion of the construction can 
be considered as permanent. If the rails are kept 
painted, no other maintenance should be required for 
many years. 
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FINE PARTICLES REMOVED FROM 
SAND BY CENTRIFUGAL 


' 


BLOWER. 


By C. H. Sweetser, District Engineer, Bureau of Public Roads. 


unique method of treating a local sand to 
A make it conform to the specifications for a con- 

crete road has been adopted by the engineers 
in charge of California Federal-aid project No. 41. The 
project is located in the desert between the Imperial and 
Coachella valleys, and materials for both fine and coarse 
aggregate were obtainable locally. 

Near the south end of the project, however, no sand 
could be found which would conform to the require- 
ments of the specification, which prescribed that the 
fine aggregate should contain no more than 5 per cent 
of material which would pass a 100-mesh sieve. The 
local sand analyzed in the neighborhood of 15 to 20 
per cent, entirely too high a percentage to permit its use. 

Instead of falling back upon the customary resort 
and transporting suitable sand from another locality, 
the engineers turned local conditions to their advantage 
and devised a plant for blowing the fine particles from 
the sand. This was made possible by the extreme 
aridity of the section traversed by the highway, a 
section in which the summer temperature sometimes 
mounts to 120° in the shade. In consequence the sand 
is fully as dry as if it had been treated in a laboratory 
drying oven. 


DEVICE IS SIMPLE AND INEXPENSIVE. 


The device, which is shown in the illustration on this 
page, is simplicity itself. It consists of an ordinary con- 
veyor which lifts the sand to a revolving screen through 
which the material which will pass a 4-inch mesh is 
discharged into a hopper under the screen. The 
hopper collects the screened sand and discharges it 
through a narrow opening 2 inches wide by 13 inches 
long into the storage bin below. In falling from the 
hopper to the bin the sheet of sand passes directly in 
front of a nozzle which directs against it a current of 
air from a centrifugal air blower. By means of a 
pressure regulator at the blower the velocity of the air 
at the nozzle can be so controlled as to blow from the 
falling sand any desired percentage of the finer material. 
By trial regulation of the air current and correlated 
testing of the sand it is a simple matter to reduce the 
fine material content to a percentage which will con- 
form to the specified limit of 5 per cent. 

The blower is operated by a belt from the same gas 
engine which operates the conveyor and revolving 
screen. The whole device is compact and inexpensive 
and the result is a satisfactory fine aggregate obtained at 
less cost than it could have been by any other method. 

The success of the plan depends, of course, upon the 
dryness of the sand. Under ordinary conditions sand 
would be too damp to make the operation of a plant 





DEVICE FOR BLOWING FINE PARTICLES FROM SAND FOR 
CONCRETE ROAD. 


of this kind practicable unless the sand were dried, 
which might so increase the cost of the treatment as 
to make the importation of suitable material preferable. 

Incidently, if we may be permitted to indulge a 
natural propensity to moralize, it is just by such evi- 
dences of ability to turn natural conditions to advan- 
tage that the real engineer is distinguished from the 
timeserver. Under conditions such as prevailed on 
California project No. 41 the stereotyped method of 
complying with the specification requirements would 
have been to import suitable material from another 
ee to be used instead of or by mixture with the 
ocal material. | 
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GRADING TO HELP NATURE 
CLEAR THE ROADS OF SNOW. 


By B. B. Hauser, Highway Engineer, Bureau of Public Roads. 


hot spell readers of Pusitc 

Roaps may find relief in 
turning for a moment to the con- 
sideration of a problem which 
we are accustomed to associate 
with cooler weather—the sub- 
ject of snow removal. Those 
who are not inclined to spend 
a moment merely in the enjoy- 
ment of the refreshing atmos- 
phere which clings about the 
subject may be assured that the 
phase of it which is to be pre- 
sented isnot by any means as 
untimely as the season suggests. 

In examining the earlier 
Federal-aid projects submitted 
by Wyoming, the reviewers at 
the Bureau of Public Roads 
discovered what appeared to be a flagrant disregard for 
the proper balancing of cut and fill in the earthwork. 
Everywhere the grade line was found to be above the 
natural surface of the ground, never below it. Fills 
were discovered even where the ground profile showed a 
natural knoll, and no source of material for the embank- 
ment appeared anywhere except by opening borrow pits. 

The apparent defects were called to the attention 
of the Wyoming department, which responded with 
the explanation that the grades were kept high in order 
to utilize the winter winds for snow removal. For 
six or even seven months each year there is likely to 
be snow, which is generally accompanied by wind. It 
is well known that any portion of a roadway which is 
below the surface of the surrounding ground will drift 
full of snow to a depth equal to the height of any 
near-by object above the grade. When this happens 
the State is put to heavy expense for snow removal or 
traffic comes to a standstill. In a State like Wyoming, 
where the snow remains on the ground for such long 
periods and where distances are long, the expense of 
snow removal would be exceptionally heavy, and of 
doubtful economy on account of the relatively light 
traffic. 

The Wyoming plan is to build the grade at an eleva- 
tion which is slightly above the sagebrush and weeds, 
and above the normal surface of the snow as it would 
fall on the adjacent land without wind. This can not 
be accomplished in every case, but in flat or gently 


[ the midst of the prevailing 





SHOWING THE SNOW SWEPT FROM THE SURFACE OF THE ELEVATED ROAD BY THE WIND, 
WHILE THE OLD PRAIRIE ROAD TO THE RIGHT IS CLOGGED WITH DRIFT. 


rolling country the Wyoming department believes that 
the wind will keep the roadbed practically clear of 
snow, if the conditions be carefully studied and the 
grade be placed sufficiently high. 

In many cases, in order to accomplish results it may 
be necessary, as previously noted, to build a fill even 
on the top of the knolls and high points. The method 
involves greater grading costs, but there is much to 
recommend it if the results are sufficient to justify 
the greater expense for grading. 


RESULTS JUSTIFY EXPENSE. 


Of this there seems to be little doubt after a study 
of some of the roads last winter. The illustration 
shown on this page is one of a number of photographs 
that were taken on Federal-aid project No. 85, near 
Casper, Wyo. This is one of the projects which has 
been approved by the Bureau with the grade laid in 
the manner previously described. The project runs 
through a flat and gently rolling country for a distance 
of about 10 miles, and the grade is laid throughout 
approximately 1 foot above the ground surface on 
each side. A few days prior to the inspection about 
4 inches of snow had fallen. Subsequently the wind 
had blown nearly at right angles to the road, with the 
result shown in the picture. The efficacy of the ele- 
vated grade is indicated clearly by comparing the 
clean-swept surface of the new road with the depressed, 
snow-clogged prairie road at the right. 
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STATUS OF FEDERAL AID, JUNE 30, 1921 


T the close of the fifth fiscal year since the 
passage of the Federal-aid road act, which was 
signed by the President on July 11, 1916, the 

States and Federal Government had completed 7,469 
miles of road and 17,977 miles additional were under 
construction and half completed. Including the work 
completed on the projects still under construction the 
States had completed work which entitles them to 
draw on the Federal Treasury for $118,915,515. That 
is the amount which has actually been earned in pay- 
ment for work performed. In addition to this amount 
there is a balance, allotted to projects now under con- 
struction, which has not yet been earned by completion 
of work amounting to $66,375,636, so that the total 
amount of Federal money involved in the projects 
now under construction or completed amounts to 
$185,291,151, about 70 per cent of all the money which 
Congress has thus far appropriated. 

The sum of the two appropriations which have been 
made is $275,000,000. Of this amount 3 per cent is 


reserved under the law for administrative expenses of 
the Government, so that the amount available for 
distribution to the States has been $266,750,000. Of 
this amount there is now only $18,793,544 remaining 
unobligated; the balance of $247,956,456 has been set 
aside to be paid to the States upon completion of 
projects which the Government has approved. As 
stated above, $118,915,515 of this amount has already 
been earned. 

The unobligated balance referred to is the whole 
amount which has not been taken up by all the States. 
Twelve of the States have obligated their entire allot- 
ment and now have no unobligated balance at all. 
Several other States have only enough unobligated to 
build a mile or two of road, and New Jersey has only 
55 cents. 

The progress during the last fiscal year was naturally 
far greater than in any preceding year. A year ago 
the projects which were entirely completed totaled 
1,677 miles in length and there were projects under 


TABLE 1.—Financial statement as of May 81, 1921. 





















































Bp a Federal aid in 
Total appor- Peder aan Federal aid | Federal aidin | uncompleted Amounts Balance 
State. tionment of | (onstruction |_2Vailable for completed work on Federal aid | Federal aid 
Federal aid. |anq'completed.!| B&W contracts. work.? projects under | paid States. ree 
construction. 
ATSDAMG 52). cesses fp cee eee ln ss ee iene eno $5, 776, 552 $1, 834, 338 $3, 942, 214 $1, 536, 342 $297, 996 $1, 35%, 056 
Arizona /..2. eee ee. SOR ee eee 3,771,351 3, 002) 845 768, 506 2) 576, 399 426, 446 1 141/043 jae ay 
ar on oF GPE Baa TERRES te A es ry aaa oe 3 rea ae 1, 23 med 1, 879, an 1,507,351 1, 056, 023 y 823, 230 
glifornia toe eh ee. LORS an? Pe ocr 3,906, 4 2} 877, 971 1,599, 913 1; 883, 385 994 
Colorado... ..-.---+-++0+0eeeeeeeeeee ec ects eee ests eens ees 4,780, 064 2, 972, 618 1, 807, 446 1, 719, 787 1, 252) 831 1) 335; 354 384433 
Connecticiih- aie oet 2 ees We erase ees ee 1, 689, 324 981, 823 707,501 526, 700 455, 123 168, 647 353, 
Delaware... 6. cee aE bl aaa ara ” 447, 655 AAT, OBB il. gz eeceese! Ree! 404, 455 43, 200 331, 366 73, * Oa 
Plorida...- 20202020 .0eesceeeeeeieeee eee eciceeeeeeee 3, 160, lia 2, 356, 951 794, 161 1, 334, $48 1, 021, 103 447, 025 887, 823 
Meorgiil 1), bec eke lk: sa G bie. Backes de nee 399, 342 5, 058, 206 1, 950, 031 4,054, 811 1,003, 395 
Adahior?:. bce th pe one ed oe ee 3, 360, 389 3, 270, 926 89, 463 2; 371, 326 ” 399, 600 1, 584; 306 "787, 020 
Wlingisct sche ete ay. Ce eee ee nes ee 12, 024, 267 11, 807, 906 216, 361 10, 129, 167 1, 678, 739 6, 893, 718 3,2 
Tridiana.ict) oc. see sca. Geena tae eee 7, 415, 293 2} 869; 794 4,545, 499 1, 816, 690 1, 053, 104 ” 978, 058 : ate ea 
TOWa... Mee osc ee ees Ate ee ee ee 7,939, 343 7,191, 906 747, 437 4,124 190 3, 067, 716 1,677, 133 2, 447, 057 
Kansas. 0d. 2 .28.- We eae ee tate: Ae ae oe 7; 895; 309 5, 723, 256 2, 172, 053 2; 907, 624 2) 815; 632 1,670, 75 1, 236, 849 
Rentuckyiten 0.4. etek cit ce aes einer 5,370, 065 3) 258, 586 2,111, 479 1, 796, 356 1, 462, 230 1, 199, 093 597, 263 
Louisiany. 2.12. 2m oe. oe eee eee eee 3, 742, 525 3,739, 976 2,549 2,536, 306 1, 203, 670 1, 962, 856 573, 45 
Maine... eh a ae eae. ata E 2) 645, 964 2) 160, 431 485; 533 "959, 337 | 1, 201; 094 "501, 789 io 58 
rites rade sSinobis Hb HadS = ha eiia Weve eee Se 2,300, 78 aoe ats ; ae ben 1,776, 300 | 431,567 |: 1,477,779 298) 521 
passohusetts cy ah vensl sco) tectes eat ohare eee ; 1, 292) 107 723, 490 953,095 339,012 
Michigans) 2c “Gh bc daeeee se LE OR nae 7,961, 296 4, 885, 996 3,075,300 2/710, 943 2,175, 053 1, 463, 509 1, 2477 434 
Biovieadia NEL AE ot hs i teme Dee ee 7, 815, 383 6, 930, 076 885, 307 4,946,190 | 1, 983, 886 4,394, 092 552,098 
Mississippi . 4, 951, 542 9” 881, 460 2,070, 082 1) 528, 595 | 1; 352, 865 | ” 999” 554 536, 041 
nea care) piel) Seek) Fee) ee) eee le 
ETRE SS. Si be 2? 461; 606 933, 358 1, 807; (26 ” 654,580 
Wobrosin <o. posttest Sil ek oN iia a ae 5, 866, 762 3, 827, 202 2; 039, 560 3,181) 132 646,070 2) 112° 268 1, 068; 864 
Narada. coc cass Reet eee oe tale oe Lea ree 3, 527, 276 1, 451, 007 2,076, 269 1, 187,382 263, 625 796, 167 91, 215 
New Hampshire’. 9) .4.n “tek. fencer toca ae ee 1) 143,089 9437 130 "199; 959 $50, 804 92) 326 781; 695 ry 109 
Now Jersey... .- ooo ssa ee an eke ae 3,265, 299 1, 660, 564 1, 604, 735 1, 226,995 433” 569 856, 626 370, 369 
New Mexico... 20022. 4) 389, 795 2;083; 799 2) 305, 996 1) 455, 427 628, 372 | 1, 092° 296 363, 131 
<5 TR SN Re Rt br EE Ry em 13, 688, 802 3,579,592 10, 109, 210 ” 690, 855 2, 888, 737 * 998? 308 | 392) 547 
Nort Carolina. 8 Pee eae 6, 270, 691 6,074, 188 196, 503 4,238, 304 1,835, 794 3,043, 818 1,194,576 
N orth Dakotas. ..-..o.rutaidtercto eee es Oe ib 222, 488 2 137 1 ae 731 1) 456,375 | 1,419, 382 | ” 349° 916 | ” 606, 459 
BSD... eee he OS FE ME ie ee ae ), 202; 5 3, 396, 4% 3,571, 689 3, 234 832 | 2, 815, 248 756, 441 
Guilt lowing dire anes CEE GRR] MOE BT | Ope el aa 
See a ee re ee er ee a ae SV AIC todo ey be wll Rab Cait e tal bog EN ES , 415, . | 
Pamayivaniiry es 40r) ga. od edo g oy haa 12, 632, 644 10,787, 479 1, 845, 165 8,005,338 2,782,141 | 5, 951, 688 2, 053, 650 
Rhodelsland «--- =<... -.- 2. ” 641; 166 "550, 080 91,086 "411 132 "138,948 | ” 9657.050 ” 146, 082 
South Carolina. ..220 0-2-2202 3,946, 618 2, 892) 956 1, 053, 662 2,075, 454 817, 502 | 1, 247, 200 8287 254 
South Dakota..-.2.-.0.0 2020202000 4) 452, 883 3, 306, 677 1) 146, 206 1, 8947 323 1,412, 354 903, 454 990, 869 
Zee WE ey hae YP ie 6, 228, 138 5,431, 925 796, 213. 1 701,793 3,730, 132 455,761 1, 2467 032 
OXGS Fle fe he ON oe eg ee 16, 100, 405 11, 393, 425 4, 706, 980 7,009, 224 | 4,384, 201 3,722, 514 3, 286, 710 
Utabit.c.. cic.. eee es oes 6.0 eee ee 3,117; 206 1) 813, 395 1) 303, 811 *997) 137 "816,258 | 484; 294 512, ” 843 
Vormont...-.2.2 22-2 2.ce ecient 1 242 104 671,740 "570, 364 332) 423 3397 317 184,169 148, 254 
inginia!;.o0u2s2. ca See A 5,451,730 | 3, 566,729 1, 885, 001 2, 146; 964 1,419; 765 1,350, 124 796,80 
Ww bh | ? ? ? 
asbington. Legace: | 3,971, 676 | 3,901, 685 69, 991 32706, 284 "195,401 | 32392} 946 313; 338 
2,922, 504 | 2, 679, 925 242,579 | ‘1,850,574 829,351 | 1, 414, 409 436, 165 
Wisconsin | 7,004,281 | 4° 670, 162 2,334; 119 _ 2/786; 201 1, 883,951 1) 845; 327 940, 874 
yoming 3,378, 558 | 2)785, 368 593, 190 1,946,444 838,924 1) 530; 917 415,527 
MP Obah cc. gai cbece eye ves wie ee 266,750,000 | 185, 291, 151 81,458,849 | 118, 915,515 66,375, 636 78,695,430 | 40,220,085 











' Includes projects entirely completed and paid for. 





2 Includes completed portions of projects under construction. 
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TABLE 2.—Status of construction work, June 30, 1921. 





Projects under construction. 











State. — 
Totalestimated) , : : Per cent 
cost. Federal aid. Miles, complete. 
Alabama pe atete aa = raiotnaiareecelc te Sites elela\s ars'es ats ave me = <\e $1, 242, 501. 49 $595, 993. 06 95.00 50 
INA TASC sy ¢ Maral age Siete ee oa | 13,816, 863.24 | 11,705,781.96 | 1174.98 75 
yr as Fiak Een eee ae, ee See eee 10, 245° 304. 00 3, 207,125. 97 875.00 53 
COURIC SFE Sa) a9 SI poe els 1 sp saa a 5,423, 434.40 | 277117 717.14 229.70 41 
BIS OTIOYERO Re SRO pas a 4,192,461.52 | 2,053, 821.96 253.16 39 
niece hep on 4a ae SSE As ee 2, 433, 932. 00 | 928, 823. 05 51.19 51 
IDS (UCR RRR SS, Se i, Sage ea ea eee eam 210, 148. 11 54, 000. 00 6. 00 20 
INE OED OA? Sey ae 8 oe ee ea 5 a ee Be a 14,658, 903.45 | 1 2,219,786. 86 132. 62 54 
RGRUOE Cabs ee Potete eae Reo ne wae nic aa onsen a slasGle ok visie'e nice © 10, 265,001.27 | 4,534,955.40 838. 00 57 
SSE ODS eter eteetc ietoiets srictelniaine ane seein = Che obs Snooet arine 5, 274,304.30 | 2,498, 889. 56 386. 85 64 
DU Corio: 2 Eva i ee ie be oe ae 12, 265,218.29 | 5, 246,058. 26 334.00 68 
HELIO 2 Shas: GOCE SS ae aee oe nek oe eae 4,959, 943. 48 2) 449, 076.49 137.11 57 
Meet S¢ aaseagon SBS SnRA ees ge Coe sae eae gine 16, 193, 999. 67 6, 527, 055.52 1, 130.49 53 
DAT HERINS: Sas Gorl det qe US ap ARE cE aO IA ee so i ei 18, 429, 303. 53 4 772, 256. 92 411.14 41 
POUUUON Ven ec ciin on marae ceca te sarin siesta lntetecce ce 6, 041, 992. 99 2; 924° 458. 50 255.13 50 
MUQUINUAU Hast ene creas cee cee conn a dot en sas che Soke ewe 16, 661, 925. 12 3,009, 176. 11 1 $23. 67 60 
INEST ace 52 tep ets 55 See = Ne eee 3, 715, 704. 05 1, 792, 678. 27 105. 57 33 
MEV EAT satteece ce rice ea tath oo Teese oO Ee aaah apiece oe 1, 864, 932. 46 | 829, 935. 91 59. 92 48 
Massachusetts tte LACS oP GRO R Sa OES ae ae 3, 187, 270. 10 1,391, 327. 46 81.61 48 
INOS BENE 49.9. 1 ERG Te a eine ee oe ee 8, 319,920.70 | 3,954, 641.02 280. 24 45 
DE 6. tol sally Ge SBI ee 12, 834,977.39 | 4,959,714.49 | 1,096. 21 60 
LUD ERIROIN i 28 tad § Sac Ae fe eae ee a 5, 075, 626. 52 2, 459, 753. 74 374. 92 45 
SEAM AUS ees eiarenrterclere Meals nels oneness bs <)o Ace ve c's 8's 2s 6 10, 452, 528. 45 4,740, 998. 20 572. 26 40 
RSENS 54 Ao ope apy ne oe ar le ee 4,741, 835.78 | 2,333,395. 74 486. 32 60 
IL SpOLg SEN SUID ache Reel Ae eee See Ets Oe See ere 4, 349, 642. 52 2, 153, 566. 34 735, 25 70 
INGRAM tee Sth eee danas hab east wll Yet «see 1, 909, 789. 25 941,517. 42 91. 87 72 
PND WLM DSIM TOR ersten eee ec Ce oe do wete e ele adacone ee 577, 036. 56 288, 518. 20 36. 26 68 
STALIN ee s ASS Sa Fail ae eee is ee 2, 485, 050. 37 788, 307. 07 38. 94 45 
IG Went COM serena erties pe ice ee salience se ees 2} 732, 051.47 1, 366, 025. 66 317.01 54 
DESO RCO Be 2 jes ® eae ee EE A ne ee 7,988, 025. 15 3, 438, 972. 56 185. 32 16 
INF GTe AE CG ENO TORS fe hal a a Pirie a 3 ee ae a 9, 553, 000. 22 4,589, 485. 86 646. 63 60 
ane WO BROU iene onraeenKi eatitets geek ea tet oko tet nw sles 5, 513, 764. 58 2, 729, 580. 16 873. 84 48 
ODI cera es ere eel ecw a scons aae Jose cel naea ces dente s 15, 319, 521.18 4, 976, 663. 98 404, 22 35 
Oeinioria Bere eres mse aOR Stee DEES SR 7, 450, 828.02 | 3, 150,435.93 232.14 35 
ORS HE ec otud oe Semana SS Ae eet ii ta Se ee een 6, 460, 001. 16 3, 054, 314. 25 298. 19 70 
IE PUTIaVIMOMIAt senate Sainte nests elise s ae nee et 17, 106, 234. 52 6, 048, 132. 53 298. 49 54 
LAUT ST RENATO Ye tsk Se pe ee en eee 962, 593. 14 ” 396, 995. 01 21. 64 65 
BO Ga CO OPOUT heen ee co tee ae boc seacas cass acssee 5, 110, 561.19 2, 335, 719. 35 417. 23 65 
MOUTH MAK OUD tate Seem steer cca e eat eeeeenccthncs sets 5, 779, 726. 38 2) 882) 354. 85 616. 94 51 
PUR OSSOG «lore tote ate ae ata Scie Shon Pe aoe so en's 10, 874, 639, 14 5, 405, 988. 40 394. 06 31 
23,485, 280.13 | 8,947,359.19 | 1,631.97 51 
3,552,074.51 | 11, 174, 474, 49 1 225. 33 54 
ils 113, 505. 52 "556, 258. 01 42.54 39 
4) 871, 305. 08 2, 406, 381. 72 200. 44 41 
2 2, 554, 170k Ae rH 149, 415. 91 85. 33 83 
3 4, 844,248.54 | 32,182, 499.60 3 231. 84 60 
9,964,353.28 | 3,694,042. 04 644. 60 49 
4 494, 656. 35 2,151, 085. 70 386, 49 61 
| 321, 560, 092. 58 135, 309,515.82 | 17,977.40 50 









































Projects on which construction is 





1 Cost of work under construction plus work completed less than last month because of modifications in agreements. 


2 Correction from last month. 


8 Reductions due to cancellation of projects on request of State highway department. 


construction aggregating 14,940 miles which were 30 
In one year’s time the aggregate 
length of completed projects has been increased to 
7,469 miles, and the mileage of projects under con- 
struction has increased to 17,977 miles, 


per cent complete. 


reported as 50 per cent complete. 


The money earned by completion of work has grown 
from $40,097,881 a year ago to $118,915,515 at the 
The amount earned during the 
year was $78,817,634, which was nearly twice as great 
as the amount earned during the four years preceding. 

The new projects submitted during the year bring 
the total amount of Federal aid obligated up to 


end of this fiscal year. 


which is 














completed. 

penealel uae erates Federalaid. | Miles 
$297,996 | $2,524,645.00 | $1,238,345.00| 288.00 
1,279,336 | 2/659,905.80 | 1,2977063.30 | 147.48 
1,699,776 | 453,758.99 | "179,477.56 67.00 
1,1113804 | 3,663,711.36 | 1,766,167.00 198.09 
”300,991 | 15890,644.42 | 9187795.84 | 123.88 
473,700 125,660.79 53, 000. 00 5.30 
10,800 | 1, 694,315.00 393, 654. 83 28.13 
1,198,684} 272) 404.52 136, 164. 41 34. 03 
2,584,924 | 5, 334,778.63 | 2,473,282.06 | 281.87 
1, 599,290 | 1/631) 840.56 772,036.27 | 149.00 
3,567,319 | 13,574,179.45 | 6,561,848.46| 411.10 
1,395,973 866,417. 26 420,716. 84 21.30 
3,459,340 | 1, 616,040. 00 664,850.00 | 168.00 
1,956,625 | 2,374/383.27 950,999. 49 91.13 
1, 462; 229 7297 529. 85 334, 126.70 28.00 
1,805,506 | 1, 521, 931.00 730,800.00} 150.00 
591,584 735, 562.65 367, 752. 87 28. 43 
398,369 | 2, 836,001.97 | 1,377,930.65 | 103. 23 
667,837 | 1,3527398.72 | "6247270. 22 47.71 
1,779,588 | 1/968, 132.75 931,355.03 | 105.25 
2,975,828 | 5,113,060.86 | 1,970,362.36 | 648,82 
1, 106, 889 865. 213, 87 421,705.82 | 120.23 
1, 896, 399 473, 754. 62 154, 262. 73 53.61 
1,400,038 | 2,476,025.76 | 1,061,568.00| 149.00 
1,507)496 | 3,507,125.93 | 1,673,635.81 | 668,65 
677,892 | 1,063,622. 17 509,490.07 | 103.92 
196,192 | 1/363, 494. 28 654,611.77 88. 64 
354,738 | 2,207,120. 30 872, 257.31 56.24 
737,654 | 1, 439, 194. 88 717,772.75 | 161.58 
550, 236 281, 237. 00 140,619. 00 10.34 
2,753,692 | 3,309,667.46 | 1,484,701.58| 269.38 
1,310, 198 302,621.58 | - 146,176.58 | 122. 10 
1,741,832 | 5, 485,627.62 | 1,829,857.18 | 182.00 
1, 102, 653 726,902.67 | 353,273.68 14. 88 
2) 1387020 | 2,649,165.09 | 1,277,864.01] 190.00 
3,265,992 | 11,195,828.92 | 4,739,346.08| 254.17 
” 958) 047 310,571.40 | 153,085.39 10.30 
1,518,217 | 1,199,357. 00 557,237.30 | 103.94 
1; 470, 001 848) 643. 49 424, 321.71 99. 99 
1,675, 856 54, 738, 00 25, 937, 00 2,00 
4,563,158 | 5,812,851.01 | 2,446,065.81 | 682.92 
958, 216 77, 842, 12 38, 921.06 9.28 
216, 941 230, 965. 18 115, 482. 31 10.48 
986,617 | 2,368,177.19 | 1,160,346.95 | 174.18 
954,015 | 5,838/365.75 | 27752,269.08 | 275.45 
1,353,149 | 1,062, 085.11 497, 424. 72 55.38 
1,816,081 | 2/962; 966. 01 976,120.34 | 255.12 
173127162 | 1,305/186.52 634,282.46 | 219.91 
68, 933, 80 | 112, 447,653.78 | 49, 981,635.39 | 7, 469. 44 


$247,956,456, as compared with $109,830,366 which 
was the amount obligated on June 30, 1920. At this 
rate it is clear that the small balance of $18,000,000 
still unobligated will be taken up in a very short time. 

The month of June was a banner month in every 


way. The mileage of completed projects increased by 


more than 1,200 miles, more than twice the amount 
which was reported for the month of May. 

The amount of Federal aid earned was $7,751,494, 
bringing the total amount earned up to $118,915,515; 
and the funds allotted to work actually under con- 
struction grew from $171,620,226 on May 31 to 
$185,291,151, an increase of $13,670,925. 


26 


FEDERAL-AID ALLOWANCES. 


PROJECT STATEMENTS APPROVED IN JUNE, 1921. 





IQ DAINGS oe ne Seen hate as eats 


Waltformins so, wee ata ee a ae 


Colorado.....-. Ei Se RR ets Aes 


Connecticut 
Bloridasey. secs See eeiioe 





NGATIBON SE oso seca samme’ Saree 


Maine see coe ote cee cee renee 


Maryland <2 327. so eace. cesses 
Massachusetts..........------- 


Michigarvce: .)otaesa ceca = 
Mithesote ib Se relte nace ee ene cle 
NGRtANG (ey sees eee eee es aes 
INODIBSEG ssc rca tcetacestemcess 
IN@VACR casas cee stoke seae se dome 
New Hampshire............... 
INGW JOISCY sen cctmncs> ic -ciseee 


NeW OF Korea. -.eateae eee te 


Oklahoma seein peeve vis cee's 


South Carolina == so. tee-cs2--: 


West Virginia 
Wisconsin 


1 Revised statement. 
? Revised statement. 











P t Length 
coe County in miles. | 
78) Tallapoosa tcc: aenateaers sesces Prien 11. 590 
87° -LAMeStONS Se sd wees ein ee cababecctones 14. 617 
101° 1. Butler foto ces sachescce bine eet eee 10. 756 
4109 44@ham horse eecce nce ait cnas seen eeeeees 4. 767 
69: |WNGVadsee le eee le cena eee 14. 81 
7H SOlANOse ae ae hoks tees Pear peace ae 11. 930 
SO ah SHASTA Soe Ge heen aeee wees cme ase ee ipa VA 
199; A dams! eitdec ht Ete ge ee ences 4.419 
131") Adams, "Arapahoe. ia..cn-e ss ceeeear. . 833 
L714; Delig? to Ne eee enero cet ase cienens 6. 500 
81 SWindham.< 2. a-ce cases ee 3.900 
BD OINGSSAUI as ee ce ace eee ae ete. 10. 000 
33.4" Alachua rout so oteneckb ines 12. 601 
79°| Montgomery =: oo.c.ce sass setae 8.000 
S04 Chase aeons: 38 Pe Feet See heres, . 507 
81) Allen: 5 re re RR ee eae cee 4.000 
$3") Atchisoml 2.3 eee: sa0 aeons 6. 620 
SSales es CO ee ee nage enn eee 2 15. 000 
$4) BrOWiteacccsc ot aoeeet Woasmageeamkinee 6. 900 
360), Washinetonos. at ate... saean eee seers 5 6. 002 
42"| Peano DSO ta nts ste ovo es een bese e 3. 559 
DD |; Carolines eee tee, eect eee 1 2.540 
58 | Middlesex2ts! oye -cumee ene t 1.345 
50.) Berkshire... t.c< cu concep ee eenoaee . 786 
60 \Rseax 6 Sos ten se. ceeeee cae ce eee 1. 907 
G1. WOLGesieles io. fecal actin ss eee een 5.393 
PTI 0 9 20) Lege arene et MNES gh Shas Fe 1.065 
60 | Emmet, Cheboygan..-................ 15. 442 
1s) Dakota witb ee, eee a eee 3.190 
NAdt  Velleyin tee: eee ce meee me eeoeae E 2 12.000 
160;|) Vollowstone.2ct ac ccc- cece noes ot eee 30.000 
174 {2 DuUpaloene: cont eee hee eee rate aate 2.800 
L75: WLAUCASTED ee oe tc csateeae cet aceeteee ees 23.700 
179)| Sarpy. sade cane sven cate apemeciasm ams Bridge. 
45. Churchillises pee. coon ae paeeectese es 5.000 
135 \jt Merrimack: oon er ete sae eee ae : 010 
6 eMommmouthis. 2h see leer eee eee ce eece 23,996 
323) Watronic ces 2658 Sees er eee eee 10. 965 
100" Hissox Sek es be She ee ee ees 5. 500 
ue Ua epee coy a ene en ee She! Sa ek eS 3.400 
TOS eA l Dan yiew oan ce see aiaee aon eememene sce 3. 530 
138 )sOrlednstec 2 ke Sane pooee cede bee oce 2.400 
154" Columbia's uch nn enec cone eeaceneee 1.140 
160: |"Schonectatly 2227 ee. seen eee eces 4.510 
114 enIpina les oss sa cactare cence ot as 11. 000 
160,| Seweca wo. oW8 von ee oc cere ene nies ae 3. 883 
200 SPiN ari coe sh ome ae sienna te cree tere 1.710 
203 -| }Crawiordse cee cet eee een ae cane 6. 706 
204 2.256 GOs een e eer bee ee ee eres 2. 034 
O07) uIiGkINng 7.250 ee em aoe see cence csc 4.051 
DOS J TITIO: Soo. ed oes pe eee Lee anes 2. 573 
ASR | Muskoregs.tis Aico sees cueeee eae eel 14, 812 
48)] Marshall eos. tate ences aeeere 13. 600 
52 | Muskogee-Sequoyah..................- Bridge. 
53 Kkinulgeese st asec sedan copes wens ce 112.000 
719 SIOCONGO se caine es Coat re aetatine oxte 5. 404 
O7a1 Anderson oectecancaue tometer tomers 11. 350 
418 >)(Clarendon; ioe... tasuasteaueanactetients Bridge. 
121") Kershaw Sor. cc. case eee econ ee eee 4.000 
79 Buttes 2 Jee ee nondcete cwapeeaeen cece Bridge. 
80.1 Pennington Joao see. eee nets cee eee ee - 030 
24S 1K OL oe Ge oct oe eee ace eae a 31. 850 
245° MH Udspeth acces cae 5 Someones Lote 24. 810 
2aQ | AW Dealer’ ses eS ee See ee eee ee i : 
250) Hidalgo, 2&6. 5 eee wtoae ees 
251 | Blanco... 
31 | Weber... 
32 | Weber-Box Elder... : 
35 | Utah 
SON oeee 
38 Accomac 
69 | Augusta 
90 | Franklin 
93 | Roanoke 
97 | Wise 
98 | Halifax-Charlotte 
101.) Bath-Alleghanys coe ose cases ete 7.390 
105"| tA lbemarle- esos 2 ae ee eee ce aoe 12. 000 
100)1\ Louisa * pu eas cem edu cieetee s 25. 500 
Leni PAI beMmarlecce. es deca tuarcce totes 3. 420 
116 f SUILY 2 hyo 0d RO ae ee ce eee 12. 880 
121") Southampton. +. cccscue cetunetesecaces 6. 510 
123''| 08 «skeet tenkinane sas eens wee cee ies 5. 050 
127 | Prince Edward-Nottoway............. 7. 670 
111 «)) Jeersone wn ets cee ean es eee aoe ee 3. 000 
128°] Portage <. oo sare sae. eee ner ees ee 2. 060 
185") (BALLON. aaccecn ceca ances Os asic eee 8.620 
188') Burnethss ois soos woe ens wcteceee 6. 830 
189 | Chip Bene nd sangre’ Sen eaworee cone ease 6,010 
190 |}. 252 Owe tees we tecee eeear ee ake eee 2. 810 
198 Danes aren atte ck otis caihoa eat da caeed 5.945 
202 | Dunneeeseer ante ick aon eee eee 2. 410 
204 dO Rien v eet. cas cchn tes cenuon sues 3. 850 
205.| Eau Glaire: .........cos<uecenncd. ce 4, 240 



























Date ap- 


/ Type of construction. proved. 





Bituminous macadam................. June 15 

|-s-+- GO.se am, Peete ce coat eee eee June 8 
Band-Clay 7. rete ce elo ee ea cee June 14 
Grayels icc. beea. a Se ce eee June 22 
Oiled’inacadanbixc: cise sere re eee June 2 
Reinforced concrete..........--.------|-.. G0ses2¢ 
Gravel 


Gravel 


Bituminous macadam 


Reinforced concrete................--- June 18 
GAVEL Sr eee ee ero en nee June 20 
Cpe OW ne sane hae Bin as Res cee ee eee Pens 
Bar CC ata Safe Soe ee a iy patel ot Aeron tagmaatet ike: 
Reaen GO.------eeereeeeeersceeeeeereceees jane eS 
ain aa 4NS Was cain spin sielaicioin &iole'a'ed ofe(éip te eam ae ae a 
Barth ceocenc tite ate eee ean ee wire 22 
Conttetés 7 eee ee ee June 18 
Gravel wee Jecsssssuraccse se tect amet ee June 8 
Reinforced concrete. ...........-.-.-+- May 20 
Conctetesss rhe ee ie June 14 
Macadaint ee Sch ko cree gaa ree men lols d0:2c- 
Bituminous macadam................. June 25 
pee GOss econ sotto eae paiee atin eee nee Paine y 
Concrete sca nee eee tae eee May 31 
Bituminous macadam................- June 15 
Reinforced concrete.................-- June 27 
Bituminous macadam................. June 14 
Barthts +. stetceacee eee eae oan June 22 
Bituminous macadam or W. B. ma-| June 9 
cadam. 
Rock esphalt® xo. sata rse ee secre ee d0.%~25 
Brick on'concretesa.-s-e eee eee E200. 554 
arate COs ostett fe.nee eos sac eke SOs 
Concreteet ss Ure. eee nae eee ee May 31 
ae COMES curse ins pam car suk eet tee MTOM 
Gravel Fieeie cctac ccs teh cee ee eres une 2 
Poses Ove res town ee wn cites seems cee eee UDOT LO 
aid Sale See Meena ate nia aeteaciese ators sisi teiteetere June 9 
Concrete n tc. 2 vane coasmeattestess poets June 27 
Topysoue ste ctor astear oe coos een ee June 9 
Co ee GOs 25 Sei eoece ees cnt haceecacee ee nOMrs: 
bins She a.0' cS Ccie Saw cine sive cnioi a eciew elcid June 8 
Sand-cliy tis% oo. cesses oe uemostan cone June 18 
Reinforced: concrete. cap ioe ce ecnee eee G0. sez 
Seons Oearncasinnd sicwavcaue ature nat acacia One 
Gravel macadam, <2. sees cescscus ceees May a 
Gravel Gonaae 
Nao Oe ae Ca ec Seon June 22 
d02052 
55480 --| June 24 








May 31 
W. Bemacadam: cist ccoe en eeeee June 9 
Bituminous macadam................. nanGGhie 
TOp SOUS So8 andes wcndasesccsep ts saquae June 22 
Bituminous macadam................- os Oe 
Soil ose paccacs onc duceteces acavaecs ena May 31 
Concrete... ees eee AP oer eae S700. 2 
W)..B,IOSCadam sso... an oes t oaeeees June 22 
LOp SOMA Ste nercessaetesee pees seat as June 27 
Bituminous macadam................. June 14 
COMCTObO tee adc ccaconscaceceenss pebament May 24 
QraVGbag Airset ss os cn eee eS 
ate oe Gua oe evcdaac ak «6 heceteccoteeente Ubon es 
Barth canes cses -Sacueeeces coe aee | May 31 
aie GOs Bin twa dacs ons ov actoceuutcresal Mayes 
Reeve GOSS eine wats dace cas catspeeL sees ea ee 
pacce DO stivpascvang sopcccwcaacsdaaxaeeeneoUeme 
Dea GO Foes sane aa waion on nk'ee anne sed ee eer OO ae 
Shales cewor: secede nes acs aoe aie eee dose. s 


Amounts given are increases over those in the original statement. 
Amounts given are decreases over those in the original statement. 


Total esti- 











mated cost. Federal aid. 
$286, one 35 $143, 212.17 
396, 3 198, 196. 62 
57,615. 82 28, 807.91 
60, 405. 51 30, 202.75 
265, 320. 00 132, 660. 00 
435, 683. 60 217, 841. 80 
106, 892. 50 
88, 380. 00 
16, 294. 02 
34, 892. 58 
78, 000. 00 
163, 574. 50 
199, 062. 87 
60, 000. 00 
7, 500. 00 
60, 000. 00 
19, 860. 00 
30, 000. 00 
16, 000. 00 
110, 095. 70 
71, 180. 00 
1 43, 172. 80 
90° 26, 900. 00 
; 15,720.00 
230. 00 42; 970. 00 
, 384. 00 107, 860.00 
60, 885. 00 21, 300. 00 
243, 888. 70 129; 944. 35 
18, 831.12 5,000. 00 
2 81, 235. 00 2 40,617.50 
273, 208. 65 136, 604. 32 
26, 241.16 13, 120. 58 
83, 490. 00 41) 745.00 
14, 850. 00 7; 425.00 
88, 176. 00 44, 088. 00 
43,725.00 20, 200. 00 
2155, 460.14 279,920.00 
790,832.59 | 219,300.00 
313, 500.00 109, 725. 00 
136, 000. 00 68, 000. 00 
136, 200. 00 68, 100. 00 
136, 800. 00 47, 880. 00 
45, 600. 00 22, 800. 00 
101, 640. 00 50, 820. 00 
50, 820. 00 25, 410. 00 
137, 000. 00 68, 500. 00 
93, 000. 00 30, 000. 00 
318, 000. 00 134, 000. 00 
101, 000. 00 40, 000. 00 
250, 000. 00 58, 800. 00 
123, 000. 00 30, 000. 00 
440, 732. 32 220, 350. 00 
217, 914. 00 108, 957. 00 
384, 369. 86 192, 184. 93 
1674, 914.34 | 1 10,000. 00 
72, 000. 00 31, 322, 21 
46, 185. 20 23, 092. 60 
14, 961. 65 7, 480. 82 
15, 785. 00 7, 892. 50 
34, 928. 73 17, 464, 36 
14 356. 76 7, 178. 38 
270, 111. 32 100, 000. 00 
200, 000. 00 100, 000. 00 
150, 541. 60 34, 500. 
251, 618. 84 62, 928. 45 
70,611. 51 17, 500. 00 
118, 002. 97 59, 001. 48 
75, 591. 61 37, 795. 80 
50, 514. 88 25, 257. 44 
50, 410. 36 25, 205. 18 
1 223° 121, 25 1 111, 560. 62 
1 76, 367. 35 1 38, 183, 67 
93} 200. 58 46, 600. 
68) 866. 16 34, 433. 08 
35, 618. 00 5, 100. 00 
104, 857. 50 52, 428. 75 
125, 774. 00 62, 887. 00 
376, 275. 46 188, 137. 73 
139, 365. 16 69, 682. 58 
108, 168. 72 54, 084. 36 
104; 967. 50 52, 483, 75 
239, 818. 83 119, 909. 41 
127, 769. 37 63, 884. 68 
54,975. 14 27, 487. 57 
44, 895. 40 22, 447. 70 
102, 957. 58 40, 000. 
70, 043. 33 30, 000. 00 
100, 911, 41 45, 000. 00 
27,647. 21 10, 000. 00 
20, 282. 05 9, 000. 00 
53, 072. 25 20, 000. 00 
20, 443. 50 5, 186. 88 
30, 987. 00 14, 500. 00 
44, 990. 00 14, 000. 00 
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PROJECT STATEMENTS APPROVED IN JUNE, 1921—Continued. 


























Project Length | Date ap-| Total esti- ; 
State. No. County. in me Type of construction. | “hee . | mated cost. | Federal aid. 
—— = : ns - ——— = ——— 
Wisconsin (continued) ........ SUS GTANTS Seca maceks seaeeaenatahes sees 4: TOOMe Warthsencuectateak ce ote tatccsn teceent | May 28 $72, 586. 25 $30, 000. 00 
PIS MCIACKSON Poon acct coe aeaeeicseeae nc + TOL SOREE Op SOL Saeeemae een wo cm aeiee ee eee | June 8 29, 852. 37 | 10, 000. 00 
alata VOULO ss. owes Lo cetee te teve e cmes cous 6, 000) ||: arti ia ce see ene. cota Ber here ae eiced e200 44, 027. 50 | 15, 000. 00 
Wet Marathon: .c. caccee eateoer ens eccous 10,900 | GL&ViGlLs sso. pees cuanes bee cee samaee ne | May 28 189, 262, 70 70, 000. 00 
Se) (aM eRe hols) nes ae Se ee ee ee UN DS OT Cae ee Sa eee Ee sean ee Be eis June 105, 088. 50 30, 000. 00 
AUREUS Ki tee cee ae Oe eee rcestes 75.960. Gravel sae eco oars cet cease PE ee June 2 | 65, 881. 75 30, 000. 00 
OEP Sto Croup. esa ee een areata ean ae «08 S290) Maribor ster ke eee so wees the eee ee ee, June 8 17,979. 50 | 7, 000, 00 
Le GO Ses 2S eee en eee are Gout. LAU GLONGL oe deen cee enon aa aids oclee June 4 12, 350. 80 | 5, 500. 00 
DEE AV SAW VOLS ote s sce roe tee Betis case oats RISO WE Waren: sess e eet wlan ee sae Soca May 31 | 28, 376. 81 11, 000. 00 
72 ere ORs bee ee ee ee eae cine dome eto ed OP SOllcee soem ates cccen coe csaae ses June 8 62, 084. 00 | 30, 000. 00 
BARMILAVIONs ce tate eae aeeeeiee Satis Se cree 5. 600 STthS Aes eee. scot woe ee eee June 4 40, 924. 59 | 20, 000, 00 
2bas)|\ WAUSDATA ooo Aone nee eee bes bok esuee GCOSUTPGLAVel..taue oe) acoso ens eee oa May 28 65, 847. 32 24, 000. 00 
254 COU Aes Te ACs oe HOBOM =e: wet OS RRS ARTSY Me te | May 24 12, 295. 83 5, 000. 00 
2H TAM OUT OG eet cote ekiinc on soc ceannbers Se DAO WO UaIO on. SOe ee oe cS ORS June 8 75, 229. 00 33, 518, 69 
Zoo ME MATINALLO sec we mee eee aeee seaknoe 4, 400) |(Concrete.aussccece cece caueaeceeee ees |..-do. 169, 356. 00 56, 499. 55 
PVVCUCHIRLS I eine gle doecise ears sins WEI CONVOLSON See tee ce ccc carey an coe teen eaecistieraeanse GIA VObcesse ces oaeek Onc Sede een ese | June 14 1 41, 140. 00 1 20, 570. 00 
SUSIEN Gor Oll dase poe ncn ae aoe ue clase alae oe eeess ar thict eetoee reine ness ota a ere | June 20 1 30, 360. 00 115, 180. 00 
| 

















1 Revised statement. 





Amounts given are decreases over those in the original statement. 


PENNSYLVANIA HIGHWAY DEPARTMENT LAYS PLANS 
FOR THE FUTURE WIDENING OF ITS MAIN HIGHWAYS 


HILE no immediate construction activities will 

result, the State highway department of Pennsy]l- 
vania for the last two years has been making a study 
of traffic conditions on thoroughfares leading to impor- 
tant municipalities of Pennsylvania, and eventually 
steps will be taken to increase the width of the arteries 
leading into the larger cities of the State. 

It is apparent that with the normal increase in the 
registration of motor vehicles the present width of 
highways will be entirely inadequate within a few years. 
At the instance of the State highway department the 
1921 legislature gave consideration to this matter and 
enacted legislation which received the approval of the 
governor and which will give the State highway de- 
partment power to extend the width of important thor- 
oughfares so that they will be adequate for the safety 
of road users. 

It is not the purpose of the State highway depart- 
- ment immediately to widen these highways, but merely 
_ to make a survey of possible future traffic so that lines 
- may be laid down for the guidance of individuals or 
others who are contemplating improvements along 
theseroutes. The proceeding is similar to that followed 
by municipalities which establish building lines along 
undeveloped streets. 

The State highway department hopes by this pro- 
cedure to save the enormous expenditure which will 
necessarily be entailed in widening arterial roadways 
after improvements have been completed. To this end 


it is working in conjunction with the suburban associ- 
ation of the main line, whose membership is composed 
of students of the highway problem in Philadelphia and 
the adjacent counties of Delaware, Montgomery, and 
Bucks. 

Commissioner Sadler and the engineering forces of 
the department are looking ahead 15 and 20 years to 
the traffic which will then be using the roads of Penn- 
sylvania. The recent legislature gave the department 
authority to extend the width of highways to 120 feet. 
That a number of arterial thoroughfares will be ex- 
tended to that width eventually is a certainty. If 
this were postponed and owners of adjoining property 
had made improvements, the cost would be extraordi- 
narily high, as was the cost of opening the parkway in 
Philadelphia several years ago. Commissioner Sadler 
believes that by setting the lines now property owners 
if they build will build back of those lines. 

The great increase in motor vehicle traffic within the 
limits of the larger municipalities of Pennsylvania will 
eventually necessitate the building of thoroughfares 
skirting these municipalities and wide enough to accom- 
modate several streams of traffic going in both direc- 
tions. Within a few years it will be unwise to send 
heavy trans-Pennsylvania traffic into Philadelphia and 
Pittsburgh, for example, inasmuch as addition of this 
traffic will add to the congestion of the down-town dis- 
tricts. Consequently wide roads must be provided 
around the larger cities so that traffic may be accom- 
modated. 


O 








Owing to the necessarily limited edition of this publication 


it will be impossible to distribute it free to any persons or insti- 
tutions other than State and county officials actually engaged in 
the planning or construction of highways, instructors in high- 
way engineering, periodicals upon an exchange basis, and Mem- 
bers of both Houses of Congress. Others desiring to obtain 
“Public Roads ” can do so by sending 10 cents for a single 
number or $1.00 per year to the Superintendent of Documents, 
Government Printing Office, Washington, D. C. 


ROAD PUBLICATIONS OF BUREAU OF PUBLIC ROADS. 


Applicants are urgently requested to ask only for those publications in which they are 
particularly interested. The Department can not undertake to supply complcte sets, 
nor to send free more than one copy of any publication to any one person. The editions 
of some of the publications are necessarily limited, and when the Department's free supply 
is ethausted and no funds are available for procuring additional copies, applicants are 
referred to the Superintendent of Documents, Government Printing Office, this city, who 
has them for sale at a nominal price, under the law of January 12, 1895. Those publica- 
tions in this list, the Department supply of which is exhausted, can only be secured by 
purchase from the Superintendent of Documents, who is not authorized to furnish pub- 


lications free. 
REPORTS 


*Report of the Director of the Office of Public Roads for 1917. 6c. 
Report of the Director of the Bureau of Public Roads for 1918. 
Report of the Chief of the Bureau of Public Roads for 1919. 
Report of the Chief of the Bureau of Public Roads for 1920. 


DEPARTMENT BULLETINS. 


Dept. Bul. *105. Progress Report of Experiments in Dust Preven- 


tion and Road Preservation, 1913. 5c. 


*136. Highway Bonds. 25c. 
220. Road Models. 
*230. Oil Mixed Portland Cement Concrete. 10c. 
*249. Portland Cement Concrete Pavements for Country 


Roads. 1c. 
257. Progress Report of Experiments in Dust Preven- 
tion and Road Preservation, 1914. 

4. Methods for the Examination of Bituminous Road 
Materials. 

. Methods for the Determination of the Physical 
Properties of Road-Building Rock. 

. Relation of Mineral Composition and Rock Struc- 
ture to the Physical Properties of Road Materials. 
10c. 

. The Results of Physical Tests of Road-Building 
Rock. 1d5c. 

. Brick Roads. 16c. 

. Public Road Mileage and Revenues in the Middle 
Atlantic States, 1914. 

. Public Road Mileage and Revenues in the South- 
ern States, 1914. 

. Public Road Mileage and Revenues in the New 
England States, 1914. 

. Public Road Mileage and Revenues in the Central, 
Mountain, and Pacific States, 1914. 15c. 

. Public Road Mileage in the United States, 1914. 
A summary. 

. Economic Surveys of County Highway Improve- 
ment. 35c. 

. Progress Reports of Experiments in Dust Preven- 
tion and Road Preservation, 1915. 


414. Convict Labor for Road Work. 
*463. Earth, Sand-Clay, and Gravel Roads. 15c. 
532. The Expansion and Contraction of Concrete and 


Concrete Roads. 

. The Results of Physical Tests of Road-Building 
Rock in 1916, Including all Compression Tests. 
5¢e. 


555. Standard Forms for Specifications, Tests, Reports, 
and Methods of Sampling for Road Materials. 

583. Reports on Experimental Convict Road Camp, 
Fulton County, Ga. 

586. Progress Reports of Experiments in Dust Preven- 
tion and Road Preservation, 1916. 

*660. Highway Cost Keeping. 10c. 

670. The Results of Physical Tests of Road-Building 
Rock in 1916 and 1917. 

*691. Typical Specifications for Bituminous Road Ma- 
terials. 5c. 

704. Typical Specifications for Nonbituminous Road 
Materials. 

*724, Drainage Methods and Foundations for County 
Roads. 20c. 


*Public Roads, Vol. I, No. 11. Tests of Road-Building Rock in 1918. 
*Public Roads, Vol. II, No. 23. Tests of Road-Building Rock in 
1919) Loe. 
DEPARTMENT CIRCULAR. 
No. 94. TNT as a Blasting Explosive. 
FARMERS’ BULLETINS. 
F. B. *338. Macadam Roads. 5c. 


505. Benefits of Improved Roads. 
597. The Road Drag. 


*Department supply exhausted. 


SEPARATE REPRINTS FROM THE YEARBOOK. 


Y. B. Sep. 727 Design of Public Roads. 
739. Federal Aid to Highways, 1917. 


OFFICE OF FUBLIC ROADS BULLETINS. 


Bul. *45. Data for Use in Designing Culverts and Short-span Bridges 
(1913.) 15c. 


OFFICE OF PUBLIC ROADS CIRCULARS. 


Cir. *89. Progress Report of Experiments with Dust Preventatives, 
1907. 20c. 
*90. Progress Report of Experiments in Dust Prevention, Road 
Preservation, and Road Construction, 1908. 5c. 
*92. Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. 
*94, Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1910. 5c. 
*99. Progress Reports of Experiments in Dust Prevention and 
Road Preservation, 1912. 5c. 
*100. Typical Specifications for Fabrication and Frection of Steel 
Highway Bridges. (1913.) 6c. 


OFFICE OF THE SECRETARY CIRCULARS. 


Sec. Cir. 49. Motor Vehicle Registrations and Revenues, 1914. 
*52. State Highway Mileage and Expenditures to January 1, 
OT Dee: 
59. Automobile Registrations, Licenses, and Revenues in 
the United States, 1915. 


63. State Highway Mileage and Expenditures to January 1, 
1916. 


oc 


*65. Rules and Regulations of the Secretary of Agriculture 
for Carrying out the Federal Aid Road Act. 5c. 
*72. Width of Wagon Tires Recommended for Loads of 
Varying Magnitude on Earth and Gravel Roads. 5c. 
3. Automobile Registrations, Licenses, and Revenues in 
the United States, 1916. ‘ 
74. State Highway Mileage and Expenditures for the Cal- 
endar Year 1916. 
. Experimental Roads in the Vicinity of Washington, 
we OCe 
Public Roads Vol. I, No. 1. Automobile Registrations, Licenses, 
and Revenues in the United 
States, 1917. 


Vol. I, No. 3. State Highway Mileage and Ex- 
penditures in the United States, 
Loi 

*Vol. I, No. 11. Automobile Registrations, Licenses, 


and Revenues in the United 
States, 1918. 15c. 

State Highway Mileage and Ex- 
penditures in the United States, 
1918. 15c. 

Automobile Registrations, Licenses, 
and Revenues in the United 
States, 1919. 

State Highway mileage, 1919. 

Automobile Registrations, Licenses, 
and Revenues in the United 
States, 1920. 


REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
RESEARCH. 


*Vol. II, No. 15. 


Vol. III, No. 25. 


Vol. III, No. 29. 
Vol. III, No. 36. 


Vol. 5, No. 17, D- 2. Effect of Controllable Variables Upon the 
Penetration Test for Asphalts and Asphalt 
Cements. 

Vol. 5, No. 19, D- 3. Relation Between Properties of Hardness and 
Toughness of Road-Building Rock. 
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